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ABSTRACT
The research described in this volume was undertaken to 
unravel a classic archaeological mystery: that of a large 
offshore island uninhabited by Aborigines at the time of 
European contact, yet having on its surface abundant 
evidence for past human occupation in the form of a 
distinctive stone industry known as the Kartan. Because 
Kangaroo Island was separated from the Australian mainland 
about 9,500 years ago and other major environmental changes 
occurred within the span of human history in southeastern 
Australia, a survey of the evidence for late Pleistocene 
conditions was seen as crucial to understanding the problem. 
From this emerged three significant events; the first being 
the unique location of Kangaroo Island during low sea level 
times, on the continental shelf near the mouth of Australia's 
largest river; the second was the loss to Kangaroo Island 
of v/hat must have been a highly productive resource zone as 
rising post glacial seas gradually submerged the coastal 
shelf, pushing the Murray River mouth northwards eventually 
to separate it entirely from the island; while the third 
event was the change to a drier climate that took place in 
the late Holocene.
Important evidence was recovered through archaeological 
investigation of the island. Kartan tools were found to 
be clustered in typical campsite locations. A typological 
study of Kartan tools collected on both Kangaroo Island and 
a nearby portion of the mainland, and a comparison of these 
with similar tools from elsewhere in Australia emphasised 
the distinctiveness and regional nature of the Kartan. While 
no stratigraphic evidence was found to date the industry 
beyond doubt, distributional studies indicate a Pleistocene 
age .
A separate industry of small tools made on quartz and flint 
was also found on Kangaroo Island. Excavations at several 
small tool sites showed that this industry spanned at least
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the period from 11,000 to 4,300 BP and that it was not 
archaeologically associated with the Karten. The recognisable 
forms of small tool are scrapers and adze stones.
From examining four alternative models explaining the type 
of relationship this small tool industry might have had wit’.: 
the Kartan, a hypothesis of time difference emerged as the 
best fit for the varied evidences considered. The proposed 
Kartan - small tool succession is seen as part of a more 
widespread change from core tool and scraper to small tool 
tradition accepted by most Australian archaeologists, but 
having unique local features that result from the regional 
nature of the Kartan and the isolation of Kangaroo Island 
within small tool times.
A possibility that, rather than being simply a regional 
variant, the Kartan might also have stemmed from an early, 
or even the earliest, expression of the Australian core tool 
and scraper tradition is also explored. Evidence tenuously- 
supporting this view is seen firstly in the apparent 
association between typical Kartan implements and large 
waisted tools not unlike those found, often with early 
associations, in New Guinea and as far afield as mainland 
southeast Asia; secondly in that the ecologically favourable 
conditions on Kangaroo Island must have persisted Throughout 
low sea level times, i.e. most of the last glaciation; and 
thirdly in the largeness of implements and the predominance 
of core tools in the Kartan, within a context of slowly 
diminishing tool size and increasing typological diversificatioi 
throughout Australia generally. However, this evidence is 
not substantial enough to reach any firm conclusion.
There are two possible explanations for the presence of sites 
on Kangaroo Island post dating isolation from the mainland. 
Either a relict population survived on the island for several 
thousand years before becoming extinct, or the island was 
reoccupied occasionally from the mainland by Aborigines with 
watercraft. From considering varied evidences - 
palaeoenvironmental, archaeological and ethnographic - the
Vcase of a relict population is favoured. The demise of 
such a community before European contact might be explained 
largely by the steady deterioration of Kangaroo Island as 
a human habitat during the Holocene, though demographic 
imbalances and short term disasters could also have played 
a role. Support for this view comes from a pollen core which 
suggests that Aboriginal burning of the island's vegetation 
ceased just as arid conditions approached their Holocene 
maximum.
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1CHAPTER I
INTRODUCING THE PROBLEM
When I first became involved, the problem had all the 
characteristics of a classic mystery story. A large offshore 
island without people, separated from the Australian main 
nearly ten thousand years ago, yet with abundant evidence for 
a prehistoric population. The former inhabitants made stone 
tools vaguely similar to early specimens found on the mainland, 
but generally more massive, and likened by some archaeologists 
to the Hoabinhian I, an early cultural horizon in Southeast 
Asia .
I shall place these bare facts within their historical 
context. It was that most famous of Australian coastal 
explorers, Matthew Flinders, who first sighted Kangaroo 
Island and surmised almost immediately that it was uninhabited 
by Aborigines. Approaching from the northwest, Flinders 
first saw the island as a long piece of land to the south, 
notable for the absence of smoke from fires (Flinders 1814). 
For nearly all other parts of Australia, explorers from 
Cook onwards described smoke-filled skies caused by constant 
Aboriginal fire pressure on the vegetation (Cook in Beaglehole 
1968; Jones 1969). When Flinders set foot on Kangaroo Island, 
he noted also the extraordinary tameness of kangaroos and 
concluded that the island was completely without a human 
population. This view was shared by the French explorer 
Baudin (1803) who visited Kangaroo Island a few months later.
The settlement of Kangaroo Island by Europeans began at the 
end of 1802, sporadically at first by sealers who brought with 
them Aboriginal women abducted from the nearby mainland and 
from Tasmania (Cumpston 1970). The island was settled 
officially in 1836, and from that time onward the natural 
vegetation was cleared systematically for agriculture. None 
of these early settlers realised that the island had once 
been the habitat of another human population, it being almost 
exactly a century after Flinders discovery of Kangaroo
2Island that the first prehistoric stone tools were reported 
Following the recognition of these by the geologist Howchin 
(1903), the island was reconnoitered by ethnologists from 
the South Australian Museum, who made extensive collections. 
Nearly all the tools they recovered were large core tools 
made either on beach pebbles or on blocks of quartzite from 
outcrops located inland. Similar tools were found later at 
sites on nearby parts of the mainland. This heavy industry 
was named Kartan by Tindale (1937) after the name Karta 
given to Kangaroo Island by the Ramindjeri, an Aboriginal 
group whose territory lay on the mainland just across the 
narrow strait isolating Kangaroo Island. Because of its 
presence on Kangaroo Island, the Kartan industry seemed to 
have ancient origins predating the flooding of the strait 
some 9,500 years ago by rising post-glacial seas. Tindale 
therefore placed the Kartan earliest in his sequence of 
Australian cultures, the latter part of which was derived 
from a stratigraphic succession found at the Devon Downs 
rock shelter in South Australia's Murray River (Hale and 
Tindale 1930 ; Tindale 1957) . Tindale (1937) also saw 
similarities between the Kartan industry and the early 
industries of Southeast Asia, and even used the name "Sumatra" 
for the large pebble tools from Kangaroo Island. Such an 
association was considered also by McCarthy (1940, 1941, 1943)
who thought that pebble tools both from Kangaroo Island and 
the north coast of New South Wales may have been part of the 
Hoabinhian I cultural tradition of Southeast Asia. However, 
an examination by Matthews (1966) of the attributes of sample 
groups showed no close relationship between pebble tools from 
the three regions.
Australian small tools (backed blades, pirris and tulas) that 
characterise archaeological sites dating back to 5,000 BP on 
the mainland, were noted to be absent from Kangaroo Island 
(Cooper 1960) except for a "hoard" said to contain microliths, 
found at Cape Cassini. The presence of these tools at only 
one site on the north coast of the island, suggested to 
Cooper (1960) that contact by water craft with the mainland 
had occurred during the past few thousand years. However,
3after carefully examining the Cassini tools, Mulvaney (1961) 
reported that true microliths (i.e. backed blades) are 
absent, and the tools therefore cannot be attributed to a 
particular phase in Australian prehistory.
When I began research on Kangaroo Island there were thus a 
number of problems of basic fact to be tackled. Foremost 
among these were the character and the antiquity of the Kartan 
industry and its relationship to other early industries in 
Australia, and possibly beyond. Also of importance was the 
question of whether a small tool industry existed, perhaps 
exemplified by the Cassini "hoard", and if so, what its 
relationship was to the Kartan. Another problem was the 
absence of a human population on Kangaroo Island at the time 
of its discovery. Had people simply abandoned the island 
when faced by impending isolation as post-glacial sea levels 
rose? Had the island been visited from the mainland during 
the past 9,500 years by means of water-craft? Did a relict 
population remain on the island but become extinct some time 
between its isolation and the arrival of the Europeans?
Before any reasonably sophisticated questions could be 
approached, it was obvious that archaeolgical sleuthing was 
required simply to obtain basic data. My field work, in its 
initial stages, was thus directed towards reconnoitering the 
island with the following aims: a verification of the 
character of the Kartan industry, as it was then known from 
museum collections, through collecting systematically on sites 
that had not been collected on previously; an examination of 
the locational relationships between Kartan sites and their 
environments to learn of the interaction between people and 
resources; a search for stratified sites that might yield 
(a) a chronology through datable material in association with 
tools, (b) more definite associations between tool types, and, 
(c) associated faunal and other remains that might reflect on 
the relationship between man and land; a reexamination of the 
Cape Cassini site and a look for other signs of industries 
that might not be Kartan.
4I planned also to extend this reconnaisance, in a less 
intensive form, to parts of the nearby mainland where sites 
with similar large core tools had been reported (Cooper 1943, 
1968), mainly so that the full geographical range of the 
Kartan industry could be determined. The information 
derived from attempting to answer these, and more specific 
questions that ensued is the subject of the chapters that 
follow. As will be seen, some questions have been answered, 
others better defined, but much of the Kartan mystery yet 
remains.
5CHAPTER II 
ENVIRONMENT 
A. MODERN ENVIRONMENT
Location (Figs 2.1, 2.2)
Kangaroo Island lies off a part of Australia's southern coast 
where the continental shelf is fairly broad, extending 
southward some 100 km from the tips of three peninsulas which 
separate two large gulfs. Kangaroo Island, essentially a 
portion of the continental shelf high enough to be above sea 
level, lies across the mouth of one of the gulfs, the Gulf 
of St Vincent, and just east of the mouth of the other,
Spencers Gulf. The island is closest to the Australian 
mainland at its northeastern corner where only the 14.5 km 
wide Backstairs Passage separates it from the tip of the 
Fleurieu Peninsula. Directly north of the central-western 
part of Kangaroo Island, across the 50 km wide waters of 
Investigator Strait, is the tip of Yorke Peninsula, while 
nearly 100 km away to the northwest, across the mouth of 
Spencers Gulf, is the tip of Eyre Peninsula.
The island is surrounded by the shallow seas of the continental 
shelf, the maximum depths of Backstairs Passage and Investigator 
Strait being respectively 35-40 m and 30-35 m. The deepest 
waters are off Cape Borda, the island's northwestern extremity, 
where a steepening shoreline plunges rapidly to a depth of 
100 m (Fig 2.5).
With a length of some 145 km from east to west, and a maximum 
width of 60 km, Kangaroo Island covers an area of about 4400 km"1, 
making it, apart from Tasmania, the largest offshore island in 
southern Australia.
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Sources: Sprigg and Campana (1953), Sprigg et al.(1954),
Bauer (1959), Campbell (1968), Parkin (1969), Daily and 
Milnes (1973).
Structurally the island is a southwestern extension of the 
Mt Lofty Range. It consists essentially of deep, ancient 
sedimentary rocks that since deposition have been 
metamorphosed and tilted slightly downward to the southeast.
In lower areas these rocks have been covered superficially 
by younger deposits, in higher areas, by the weathering 
products of the rocks themselves. While the depth of the 
ancient basement rocks is several kilometres, the younger 
deposits that overly them do not exceed 125 m in thickness. 
Because the metamorphic rocks were used by Aborigines to 
make stone tools, and because some of the younger deposits 
are related stratigraphically to occupation horizons in 
Aboriginal camp sites, it is worth having a closer look at 
some aspects of the island's geology.
Materials Phyllites, sandstones and guartzites of 
pre-Cambrian to Cambrian age have a restricted distribution, 
being found only in the northern sector of the island, near 
the Snelling and Cygnet Faults. These rocks are exposed 
along part of the island's north coast, in cliff faces and 
as beach pebbles. By far the most widespread rock formation 
is the Kanmantoo series of phyllites and guartzites, a series 
Cambrian in age and of great thickness, which forms the main 
geological core of Kangaroo Island. Exposures are common in 
places where the rocks have not been covered by younger 
sediments. Inland, on both undissected and dissected areas 
of the plateau, outcrops occur on higher ground and in stream 
beds. Around the island's cliffed coastline, exposures are 
common at and somewhat above sea level, though often overlain 
by younger deposits. At the foot of many such cliffs are 
pebble beaches made up almost entirely of waterworn rocks of 
the Kanmantoo series.
7Wherever massive outcrops of these rocks are exposed, reef 
quartz is found, originating in the form of numerous small 
veins, usually below 5 cm in thickness and seldom spaced 
closer than 2-3 m apart.
The distribution of igneous rocks is limited to a few small 
areas. Notable among these are the headlands at Cape 
Willoughby on the east coast and Point Kirkpatrick (Remarkable 
Rocks) on the southwest coast, both formed of intrustive 
granite predating the Kanmantoo metasediments. The only 
extrusive igneous materials occur in the Gap Hills of the 
central north, where a 60 m capping of basalt, probably 
Tertiary in age, gives the hills a flat-topped appearance, 
unusual for Kangaroo Island.
Younger aeolian sediments of marine origin often cover the 
basement rocks in lowland and coastal areas. Such sediments 
are most common along the south and west coasts, which face 
the prevailing wind, having their maximum transgression 
(up to 16 km) along the low lying south coast, but forming a 
narrow belt (up to 6 km wide) along the more elevated west 
coast. The youngest, of Recent age, are unconsolidated 
calcareous sands from ocean beaches that have drifted or are 
still drifting inland. In these sands, the calcium carbonate 
component is derived from sea shells pounded by the surf and 
thrown up on the beaches. Dunes of these recent sands up to 
30 m in height have encroached landward for as much as 8 km. 
Although many are now stabilised by vegetation, there are 
several large areas of drifting sand, of which notable 
examples include Bales Bay where the landwrard movement of sand 
has left in its wake bared patches of underlying aeolianite, 
a large area 8 km inland just south of Murrays Lagoon with 
enormous active dunes up to 30 m in height, and an area just 
northeast of the mouth of Eleanor River, extensive enough to 
be known locally as Little Sahara.
Calcareous sand is also the parent material for calcareoüs 
aeolianite, referred to here simply as aeolianite, a rock 
Pleistocene in age. Far more widespread than unconsolidated
8sand, aeolianite is the surface rock for nearly all the south 
and west coasts. Bare surfaces, completely stripped of 
unconsolidated sediments, are common. Usually these 
exposures are extensively fissured and broken up, the fissures 
allowing low shrubs to take root in an otherwise uncompromising 
surface.
Many of Kangaroo Island's lagoons have well developed lunettes 
along their eastern and northeastern shores. Of Late 
Pleistocene to Recent age, the lunettes take the form of low 
banks 2-5 m in height. Their chief constituent is fine quartz 
sand; a few have a calcareous fraction also, while one, the 
inner lunette of White Lagoon, is an undulating arc of clay 
dunes. In several cases, the presence of outer lunettes and 
the associated remnants of former lagoon beds, show that these 
lagoons must once have been larger.
Other siliceous sands lie in a narrow but deep belt running 
parallel to the south coast, just landward of the calcareous 
aeolian deposits. The hypothesis favoured for the origin of 
these sands is the weathering of the metamorphic basement 
rocks. Near White Lagoon, siliceous sands have been formed 
into a field of parallel dunes aligned WNW-ESE, which are 
apparently continuous with similar dunes extending over much 
of Australia. These are thought to have last been active 
between 17,000 and 15,000 years ago when they were mobilised 
by strong winds blowing from WNW.
Stream deposits on the island are generally not extensive, only 
the lower reaches of the Cygnet River having an alluvial flood 
plain of reasonable size. Streams flowing the south and west 
coasts, even though their lower courses are impeded by aeolian 
deposits, have only small floodplains, two examples being 
Rainy Creek and Rocky River. With the exception of Middle 
River, which has a narrow flood plain in its lower reaches, 
streams flowing to the north have no significant areas of 
deposition.
The only marine deposits on the island are limestone of late
9Tertiary age, located in a few isolated patches. The largest 
are at Kelly Hill Caves and Mount Taylor. Small nodules of 
flint found occasionally on south and west coast beaches might 
have originated in these limestones.
Structures Two prominent faults are the only structural
features that have influenced the development of today's 
topography and drainage. Of these, the longer is the Cygnet 
Fault running east-west and forming the main seaward scarp 
along the north of the island. Up to 160 m in height it is 
clearly defined for at least 40 km. After a short hiatus, the 
Snelling Fault continues the line of the Cygnet Fault westward, 
reaching a maximum height above sea level of more than 200 m.
Topography In brief, Kangaroo Island consists of a large 
central plateau, with outliers towards the eastern end of the 
island. Along the major fault lines the plateau drops sharply 
to the north coast, but to the south there is a gentle descent 
until basement rocks beyond the foot of the slope become 
overlain by aeolian deposits as the south coast is approached. 
These aeolian deposits impede drainage from the plateau to the 
south coast, so helping to form many of the island's lagoons 
which lie roughly in an east-west corridor between the aeolian 
deposits and the foot of the plateau slopes.
Bauer (1959) divides the island into several provinces which 
I will mention briefly to facilitate description.
The plateau province, covering 57.5% of the total area of the 
island, is a remnant of a low-relief Tertiary peneplain with 
a flat to gently rolling surface which reaches a maximum 
altitude of just over 300 m towards its northwestern margin. 
Only a narrow east-west strip, dividing north from south 
flowing streams, has a relatively unbroken surface, the 
remainder, nearly 90% of the plateau area, being closely 
dissected by streams that deepen and broaden rapidly as the 
outer limits of the marginal slopes are reached. The main 
plateau in the central and western part of the island is 
separated by a low, narrow isthmus from its eastern outlier
10
on the Dudley Peninsula.
To the south and west, between plateau slopes and the aea, 
lies a calcareous coastal province cov ering 23% of the area 
of the island. Most of it is bounded along the seaward margin 
by steep coastal cliffs. Comprising both the consolidated and 
unconsolidated aeolian calcareous sediments described earlier, 
the entire province displays typical dune topography varying 
from gently rolling areas to some with abrupt relief, although 
elevation never greatly exceeds 30 m. The province is wider 
along the south coast, reaching a maximum width of 16 km 
inland from Cape Gantheaume, than along the west coast where 
its width is often less than 1.5 km. The isthmus connecting 
Dudley Peninsula with the main part of the island is made 
entirely of aeolianite.
Scattered across the island and covering 19% of its area is 
the plains and lowlands province comprising a number of 
localities varying in type and geomorphic history. Because 
they are numerous, I describe only those areas known to have 
prehistoric significance.
2The Nepean Embayment is a plain, 212 km in area, inland from 
the Bay of Shoals and Nepean Bay. Towards its seaward margin 
the plain consists largely of tidal flats and marshes, but 
inland it is the alluvial flood plain of the lower Cygnet 
River, which from the presence of such old channel scars as 
cutoff loops and swamps, has meandered across the plain in 
former times.
At the eastern end of the island is Antechamber Flat, cut off 
from Antechamber Bay by coastal dune ridges. Central to this
3 km area is Lashmars Lagoon, a shallow, brackish pond which 
according to older local people is one of the few lagoons on 
Kangaroo Island that still held water during the driest 
seasons within memory. Its outlet to the sea, a channel 2 km 
in length known as Chapman River, is open only rarely, being 
usually blocked completely by beach sand.
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Lying between the lower slopes of the plateau and the 
calcareous coastal province is a discontinuous trough of 
low land varying in width. Called by Bauer the "corridor 
area", it is characterised by poor drainage caused by 
barriers of coastal sand and aeolianite. While most major 
streams are merely impeded and eventually reach the sea, 
others flow into basins of interior drainage. Thus, many of 
the island's lagoons lie in this corridor, including the 
largest, Murrays Lagoon.
Drainage Surface water, in streams and lagoons, is plentiful 
and fresh during winter and spring, but becomes scarcer and 
more saline as summer progresses. Bauer doubts whether any 
stream on the island is truly permanent; most, he contends, 
dry up completely during summer. My own impression, gained 
from two consecutive summers on the island, is that though 
streams cease to flow for several weeks, water holes remain 
in the courses of some until the advent of late autumn - early 
winter rains. Whether or not in some years such water holes 
either disappear completely, or become too saline to be 
potable, is unknown. With the possible exceptions of Lashmars 
Lagoon and Grassdale Lagoon, no lagoon on the island is truly 
permanent; all are very shallow, and, at best, retain water 
throughout the year for only a few consecutive years. Seton 
Lagoon, for example, had formerly been stocked by the 
landowner with trout which grew to a large size during several 
wet years, but during both my summer visits the lagoon bed 
was completely dry.
Kangaroo Island's longest stream, the Cygnet River, flows 
west-east, following in its middle reaches the foot of the 
scarp of the Cygnet Fault. Draining 11.4% of the island's 
surface, the Cygnet has the largest drainage basin. Most 
streams, flowing radially from the plateau and its outliers, 
take short, fairly direct courses to the sea. Those flowing 
north, down the scarp face, are the shortest and drain 16.5% 
of the island's surface. Streams flowing south and west are 
longer, with gentler gradients. They drain 45.5% of the 
island, two-thirds of this drainage reaching the sea and 
one-third flowing into interior basins. The remainder of
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the island has no surface drainage. Most of this is the 
calcareous province along the south and west coasts where 
surface deposits are permeable. Solution cavities and 
subterranean caverns occur in a few places, the best 
developed cave systems being Mount Taylor and Kelly Hill 
Caves, while minor systems of note are Seton and Emu Cave, 
both just south of Mount Taylor.
Soi1s Although Bauer (1959) presents a fairly detailed
classification of Kangaroo Island soils, the finer subdivisions 
of soil types he shows are of relevance principally to 
agriculture and other modern economic pursuits. My concern is 
more with the broad pattern of soil groups that has affected 
the distribution of other natural resources, particularly 
vegetation, since this in turn may have influenced prehistoric 
land use.
A general point about the island's soils is that in their 
natural state nearly all are highly infertile, at liast as 
far as European domestic plants and animals are concerned.
Stock introduced by early settlers, sheep particularly, 
developed 'coast disease' and died off in large numbers. This 
was remedied early this century, after analysis showed the 
soils to be deficient, not only in phosphorous and nitrogen 
which is the case for most Australian soils but, more 
importantly, in the trace elements copper and cobalt. The 
possible effect of these deficiencies on prehistoric human 
populations will be discussed later.
Kangaroo Island soils fall into three broad categories. One 
group, covering the main plateau and its slopes, consists of 
several kinds of podsol, some of which contain laterite either 
in situ or as a gravel. Although a Tertiary age for such 
laterite is often assumed, in several places on the island 
laterite overlies deposits that are demonstrably late Tertiary 
or, in other cases, even Pleistocene. Bauer thus suggests 
that some of the laterites must be Pleistocene, but does not 
dispute a Tertiary origin for most.
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East of the foothills of the main plateau, and covering most 
of the eastern third of the island, podsols give way to 
solonized soils, which form the second major category. The 
third major group comprises the azonal soils of the calcareous 
coastal province. On unconsolidated dunes these soils are 
calciform, while aeolianite is sparsely covered by a skeletal 
lithosol.
Less widespread soil groups include those developed on the 
quartzose sands of lunettes and other dune features, and 
alluvial soils along the lower courses of several large 
streams but best developed on the flood plain of the Cygnet 
River.
Climate
Source - Bauer (1959)
The climate of Kangaroo Island, with warm to hot, dry summers 
and moist, mild winters, is typically Mediterranean. In winter, 
the centre of the cyclonic belt lies not far to the south, 
causing the island to be swept constantly from west to east 
by a succession of cyclones and anticyclones; these conditions 
bring most of the island's rain. During summer, however, the 
cyclonic belt is depressed too far to the south to greatly 
influence the island's weather.
The mean annual temperature of 14.8°C is somewhat less than 
that for most South Australian mainland stations, Adelaide for 
example having an annual mean of 17.3°c. Kangaroo Island also 
experiences the relatively narrow annual temperature range of 
7.0°c, compared with the nearby mainland, Adelaide's range 
being 11.7°c. These differences result from the island's 
exposure to southerly influence, and the moderating effects of 
the sea that surrounds it.
In common with most of South Australia, the highest temperatures 
result from hot, dry summer winds sweeping from central 
Australia. However, their effect on the island is modified
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appreciably by passing across Investigator Strait and the 
gulfs to the north, resulting in maximum temperatures some 
6° to 11°C lower than those of Adelaide.
The lowest winter temperatures are associated with the 
northerly movement of subpolar air. Occasional frosts occur 
within inland valleys, but coastal parts of the island do 
not experience even light frosts.
The wind pattern for the island is imposed by the pressure 
systems already described. Wind data from Parndana shows 
that in all months, winds from the southwest predominate, 
the quarter between south and west producing 56% of all winds. 
Dry summer winds vary mainly between northwest and southeast 
with a resultant approximately SSW, whereas wet winter winds 
vary mainly between north and southwest with a resultant 
approximately WSW. Winds from east or northeast are rare, 
and calms very rare. Short, strong squalls, which are common 
during winter, bring much of the island's rain.
Rainfall averages 545 mm a year among a number of widely 
distributed stations (Fig 2.3\a) . Most of the island receives 
between 500 m and 600 m of rain a year, the driest station 
recording an average of 421 mm and the wettest 811 mm.
The most effective rain bearing winds sweep in across the mouth 
of Spencers Gulf and Investigator Strait from the northwest, 
crossing some 120 km of sea. Rain falls as a result of the 
orographic uplift of these moisture laden winds. Thus the high 
northwestern sector of the main plateau experiences the 
greatest rainfall, while lowlying southeasterly areas have the 
least, particularly if shaded by high ground immediately to 
their northwest.
A feature of Kangaroo Island's rainfall is its long term 
dependability, only about one year in 20 having a rainfall 
reading 25% less than the average. Also notable is its 
distinct seasonality, about two-thirds of the year's rain 
falling within the five months, May to September. The months
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with the least rainfall, December to March, are also the 
hottest.
Vegetation (Fig 2.3c)
Sources - Wood (1930), Bauer (1959), Specht (1972)
The vegetation characteristic of Kangaroo Island is eucalyptus 
shrubland, with trees and shrubs ranging in height between 
2.5 m and 10 m. While species of Eucalyptus predominate, those 
of Acacia and Melaleuca are also important. Several of the 
more common eucalypts have a typical mallee form with a number 
of slender stems rising directly from a large rootstock or 
lignotuber. Because of this feature, the name 'mallee scrub' 
is often used to describe the typical Kangaroo Island vegetation, 
which in appearance is lowlying, fairly dense, and sufficiently 
lacking in variation to be termed 'monotonous' by Bauer 
(1959:200).
Most large trees are found on the deep alluvial soils of 
valley bottoms and on lower slope deposits, notably along the 
middle and lower reaches of the Cygnet River. Edaphic factors, 
in fact, exert the main control over the distribution of plant 
communities, which fall into three main groups coincident with 
the three principal soil types. Within each of these, 
secondary differences occur because of both local edaphic and 
climatic variation, rainfall having the greatest climatic 
influence on plant distribution.
On the deep, heavy podsols of the main plateau, several plant 
associations have been distinguished with various species of 
Eucalyptus predominant in each. Over the northern and 
eastern portions of the main plateau, where rainfall is 
usually more than 600 mm, the characteristic association is 
of E. baxteri (brown stringybark), E. obligua (messmate 
stringybark) and E. cosmophy11a (swamp gum), with E. baxteri 
predominant except towards the west where wetter conditions 
favour E. obligua. All of these eucalypts are low in stature, 
both E. baxteri and E. obligua usually having a mallee form, 
while E, obligua ranges from a shrub to a low tree. Shrubs
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commonly in association are Casuarina striata (bull oak),
Xanthorrhoea tateana (yacca) and species of Banksia 
(honeysuckles).
In drier conditions to the south and east of this community, 
on the marginal slopes of the main plateau and extending into 
parts of the corridor area, E. obligua is replaced by 
E. diversifolia (white mallee) while E. baxteri becomes 
somewhat scarcer. The same shrubs noted for the first 
community remain important with the addition of Melaleuca 
uncinata (broom bush).
In shallow lateritic soils over much of the western end of the 
main plateau, the plant association is dominated by a small 
whipstick mallee, E. remota (bastard mallee), with 
Eh cosmophv11a still present but stunted in form, while 
E. baxteri is found only where soil conditions are 
particularly favourable. Many of the same shrubs noted for 
the first community are present.
While the three communities described above occupy most of the 
main plateau, other associations are found dispersed, usually 
occupying small localities, where edaphic conditions are 
favourable. A dense sclerophyll forest in which 
E. cosmophy11a predominates, with a thick understorey of 
various shrubs, occurs along stream courses and around lagoons, 
both on the main plateau and in the corridor area. A forest 
association dominated by the large eucalypt E. cladocalyx 
(sugar gum) is found on patches of particularly fertile and 
well drained soil, forming in some places a fairly open 
savannah woodland in which understorey shrubs are present but 
sparse. The largest single development of this community is 
along a section of the dissected northern margin of the main 
plateau, while more restricted areas occur on valley sides, 
also along stream courses where the forest might also include 
other large eucalypts such as E. leucoxlon (blue gum),
E. fasciculosa (pink crurn) and E. cosmophylla. Another minor 
community is one dominated by Casuarina stricta (sheoak),
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its distribution being limited to a narrow fringe of steep, 
rocky sea slopes along the north coast.
On the solonized soils of the eastern third of the .island, the 
vegetation is dominated by E. cneorifolia (narrowleaf mallee). 
Occasionally this eucalypt grows in pure stands where it may 
reach a height of 10 m to 12 m, but it is more commonly 
associated with various shrubs among which Melaleuca uncinata 
predominates. In a slightly different edaphic complex on the 
clayey soils of the Nepean Embayment, E. cneorifolia is joined 
by E. rugosa (black mallee) as a codominant.
The vegetation of the calcareous coastal province is related 
more closely to that of the solonized eastern soils than to 
the podsols of the main plateau. On aeolianite areas the 
mallee E. diversifolia predominates almost everywhere, the 
exceptions being a few places where it is outnumbered by 
E. rugosa. Associated with these eucalypts is a wide variety 
of shrubs that often form a dense underbrush. On unconsolidated 
dune fields the predominant mallee is usually E. rugosa, 
although E. diversifolia is also important and in a few places 
predominates. The vegetation of the dune fields contains 
fewer species of associated shrubs than that of the aeolianite.
Another vegetation community within the coastal province is a 
narrow band of coastal heath, extending inland no more than a 
few hundred metres and present along nearly the entire length 
of the island's southern and western coasts. The heath is 
seldom much more than a metre in height, but contains a wide 
variety of plants which are essentially stunted forms of the 
same species found elsewhere in the coastal province, with 
perhaps some selection for salt tolerance. Wind and salt 
spray appear to be the main controls producing the low stature 
of this vegetation. As well as its direct effect on plants, 
wind has also swept away soil, leaving either a very thin soil 
or bare expanses of aeolianite on which plants grow only in 
fissures.
Fauna
Sources - Jones (1923-5), Edmonson (1974), Hope et al.
(1977)
When the first scientific studies of Kangaroo Island's fauna 
were made earlier this century, Europeans had already carried 
out more than a hundred years of predation of selected species 
and alteration of faunal habitat. This impact was minor at 
first, being limited to sporadic huntinq of seals, kangaroos 
and wallabies (Flinders 1814, Cumpston 1970). A more profound 
effect came later with the wholesale destruction of habitat, 
as land was cleared for farming. In maintaining large areas 
of pasture, adding trace elements missing from natural soils, 
providing dams to water livestock, and leaving some areas 
of scrub to shelter stock, farmers unintentionally provided 
optimum conditions for a few native animals, notably, the 
large grazing marsupials. But, in the majority of species, 
numbers dwindled, some becoming extinct.
With such changes, it is clear that any modern study of the 
distribution of animal species, or assessment of their relative 
numerical importance, will not depict accurately the situation 
before European contact. Thus, in the faunal lists compiled 
by Edmonson (1974), the assessment of population size for a 
given species (i.e. 'rare', 'abundant', etc.) is for modern 
animals usually inhabiting a grossly altered environment, and 
therefore should be used with caution. This is not to say that 
such estimates need be totally unreliable, since for a few 
species historical records, from a time before significant 
impact, give an indication of numerical strength.
While sailing along the north coast, before any European had 
set foot on the island, Flinders saw a number of kangaroos 
(Macropus fuliqinosus fuliqinosus, the Kangaroo Island grey 
kangaroo). After landing, Flinders and his crew killed 17 
kangaroos within a few hours. No doubt it was this animal's 
abundance that prompted Flinders to choose the name,
Kangaroo Island.
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In 1803, the year after Flinders' visit, the first sealers 
landed on Kangaroo Island, hunting both the sea lion (Neophoca 
cinerea) and the fur seal (Arotocephalus frosberi). This 
industry developed over the next two decades, reaching its 
climax in the late 1820's. During this period seals were 
plentiful enough to support a small permanent colony of 
hunters, as well as visiting sealers, who together despatched 
from the island many thousands of skins each year. In 
addition, the skins of both kangaroo and wallaby (Macropus 
eugeni. i) were shipped from the island, less frequently than 
seal skins, but still in appreciably large batches.
These evidences show that the larger mammals (seals, kangaroos 
and wallabies) were plentiful before European impact on the 
island. But historical records give practically no indication 
of the abundance of other fauna, which were not exploited 
commerically and, being smaller, were more cryptic.
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B. PALAEOENVIRONMENT
Geomorpholoqy
Early events The Kanmantoo series of rocks forming the 
geological nucleus of Kangaroo Island were laid down as 
sediments in the lower to middle Cambrian. During the early 
Palaeozoic, the sediments were uplifted, then planed down 
during Ordovician, Permian and Mesozoic times by a series of 
transgressive beds, among which those associated with Permian 
glaciation had the most marked effect on the island. Permian 
glaciers planed down and left clay layers on parts of the 
sedimentary basement rocks. Backstairs Passage is 
essentially a rock basin excavated by Permian glaciers and 
submerged much more recently (Glaessner 1958, Bauer 1959).
By the end of the Mesozoic, Kangaroo Island and much of the 
rest of southern South Australia had been eroded to a 
landscape of low relief. Lateritization of its deeply 
weathered surface was taking place, a process that continued 
into the Tertiary (Bauer 1959).
The early Tertiary heralded a phase of uplift and gentle 
folding which reached its climax at the end of the Tertiary. 
This was the period that outlined the broad physical features 
of Kangaroo Island as we know it today. It gave rise also 
to the Mount Lofty Range, the Gulf of St Vincent, Spencers 
Gulf and Investigator Strait. For the first time Kangaroo 
Island emerged distinctly as a separate unit (Glaessner 1958, 
Bauer 1959).
Main Quaternary events The fluctuations in sea level that 
accompanied the cycle of glaciation and deglaciation during 
the Pleistocene had a profound effect on the island. At 
least four times the sea level fell low enough to connect 
the island to the mainland, the length of time of these 
connections being much shorter than were the periods of 
isolation. At most the island was joined to the mainland for
21
25% of Quaternary time (Bauer 1959:246). This intermittent 
isolation must have affected the spread, to and from the 
island, of plants and animals, and, in the late Pleistocene 
and Holocene, of men.
The Pleistocene shifts in sea level brought vast calcareous 
deposits to the south and west coasts of the island. Relating 
these to specific phases within the Pleistocene is almost 
impossible on present evidence. Bauer (1959:249) believes 
that the aeolinates probably embrace the whole of the 
Pleistocene, much of the surface aeolianite as well as all of 
the unconsolidated sand being late Pleistocene. However, some 
of the unconsolidated sand must surely be Holocene because 
even today it can be seen drifting inland from beach foredunes, 
engulfing trees still in their position of growth, although 
other areas, unrelated to modern beaches, might be Pleistocene 
in origin. Calcareous Pleistocene deposits also formed the 
aeolianite isthmus between Dudley Peninsula and the main part 
of Kangaroo Island, thus linking what had formerly been two 
separate islands.
Low sea level landforms (Fig 2.4) Because the first sure 
evidence for man in Australia is within the last major glacial 
period, it is from this time onward that the palaeoenvironment 
must be examined in detail. On the time scale of Australian 
prehistory as it is known today, the last glaciation spanned 
a long period, the onset of cold conditions occurring just 
after 120,000 BP and ending some 10,000 years ago. Throughout 
this period the sea remained significantly lower than today's 
level, although it fluctuated considerably. The highest of 
five interstadial peaks raised the level to -15 m about 
83,000 years ago whereas the sea stood at its lowest level, 
of about -125 m, between 20,000 and 17,000 BP, from which point 
it rose rapidly to reach its modern level around 6000 BP 
(Veeh and Chappell 1970; Chappell 1974, 1976).
The earliest certain date for man in Australia is from Lake 
Mungo where lower occupation levels have provided a Cl 4 age 
determination of ca. 35,000 BP. For Kangaroo Island the
Fig 2.4. The research area at the time of the last 
glacial maximum. After Parkin (1969).
22
earliest carbon date relating to human activity is around 
16,000 BP, just after the sea had begun to rise from its 
glacial minimum, but other evidence which will be presented 
later suggests an antiquity considerably in excess of this.
The most significant effect of the retreat of sea level was 
the physical joining of Kangaroo Island to the mainland. An 
idea of this relationship, when the sea stood near its lowest 
level, can be gained by examining the configuration of today's 
100 m depth mark (Fig 2.4). Kangaroo Island appears as a high 
portion of a broad strip of exposed continental shelf, the 
waters of Backstairs Passage, Investigator Strait, St Vincents 
Gulf and Spencers Gulf having disappeared completely. Only at 
the western end of Kangaroo Island was the coast anywhere near 
the modern shoreline. From the northwest corner of the island 
the glacial coastline stretched northwestwards to meet Eyre 
Peninsula; the scarp at the northern margin of the island's 
main plateau joined a broad plain extending northward to meet 
the low hills that today are the southern end of Yorke 
Peninsula; at the eastern end of the island, the plateau 
outlier on Dudley Peninsula looked towards the rugged slopes 
of the Mount Lofty Range across a steep sided, flat bottomed 
valley through which flowed the Vincent River.
Southward, gentler slopes extending from the foot of the 
plateau descended gradually to reach a distant shoreline.
Rivers that began on the plateau stretched across a broad 
coastal lowland, though even then lower courses were probably 
impeded by aeolianites deposited through shifts in sea level 
earlier in the Pleistocene (Bauer 1959:252-5).
Q
Mainland rivers were similarly extended in their lower courses. 
The Murray River, reaching across the continental platform at 
about its widest point in this part of Australia, was some 
70 km longer than it is today. This last 70 km flowed in a 
southwesterly direction, bringing the river close to where 
the southeast coast of Kangaroo Island lies today, with its 
mouth some 20 km south of Cape Gantheaume. Depth soundings 
around this former outlet reveal a series of seven submarine
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canyons etched transversely into the shelf margin, believed 
to have developed offshore from mouths of the Murray during 
low sea level times (Sprigg 1963). Although Parkin (1969:207) 
shows these mouths as a deltaic outlet, Sprigg (1963:32) 
implies that they were single outlets formed during successive 
phases of Pleistocene low sea level.
Whatever the form of its mouth, the Murray certainly had a 
greater rate of discharge during the latter half of the last 
glacial period than it has today. The best chronological 
evidence for this comes from fossil lakes of the Willandra 
system, within the Murray drainage basin. Lakes that had been 
dry before 45,000 BP were full to overflowing during most of 
the period 45,000 - 26,000 BP, after which they began to dry 
up and finally became completely waterless around 15,000 BP 
(Bowler 1971). Relevant fluvial evidence comes from fossil 
stream channels on the riverine plain that were part of the 
ancient Murray drainage system. Known as ancestral rivers, 
these streams were up to four times as wide as their modern 
counterparts and left other evidence for a higher rate of 
discharge (Pels 1964, Bowler et al., 1976). Closer to
Kangaroo Island, the high discharge of the Murray in low sea 
.level times was increased by the Vincent River which drained 
the whole of St Vincents Basin including the western slopes 
of the Mount Lofty Range.
Summarising the main topographic features for the last period 
of low sea level, Kangaroo Island was a hilly region up to 
400 m above sea level on a broad, exposed continental shelf.
It stood near the mouth of Australia's major river, which, 
from 45,000 BP to 15,000 BP, had a rate of discharge much 
greater than today's lower Murray.
The Beginning of Isolation
A preliminary study of a sea level depth-age curve for the 
Australian region during the past 120,000 years (Chappell 
1976:14) suggests that Kangaroo Island, with a critical sill
level of 30-35 m below present sea level, was joined to the 
mainland throughout most of the late Pleistocene, was perhaps 
isolated only very briefly and infrequently by interstadial 
transgressions, and was finally cut off around 10,000 years 
ago or a little later, a figure that agrees with the estimate 
made earlier by Jennings (1971). Chappell's curve is 
presented as a general estimate for the Australian region and 
takes no account of varying local geographic factors. Thus 
the calculation of more precise depth-age values for Kangaroo 
Island is necessary to answer the following :-
(a) what is the best approximation for the 
final severing of the island by rising 
post-glacial seas;
(b) was the land bridge broken at any earlier 
time within the possible span of human 
occupation ?
The position of sea level relative to a given point on the 
lithosphere, at a particular time, may be calculated by two 
basically different methods. Of these, one is the direct 
dating method, usually by radiometric means, of fossil 
shorelines at the location of interest. Chappell's curve 
though based on such dates, is of specific relevance to the 
Huon Peninsula, New Guinea, where his samples were collected.
For times of lower sea level in southeastern Australia there 
are only a few, scattered samples reliably dated and 
demonstrably from sediments forming an actual shoreline at the 
time of deposition. Thus, Thom and Chappell (1975) are able 
to plot on a time-depth graph covering the period between 
10,000 and 6,000 years ago only 30 samples for a stretch of 
coastline extending from Melbourne to southern Queensland.
The possibility that some of these samples may have been taken 
from somewhat above, rather than actually on a fossil shoreline, 
as well as the wide geographic range, lead Thom and Chappell 
to urge caution in the interpretation of the time-depth 
diagram on which they plot their results. The authors see the 
broad envelope representing the samples only as a general 
approximation, not to be construed as a true depth-age curve
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for a particular locality.
A second method of calculating depth-age is by modelling.
In brief, this method begins by finding from an ice-melt curve 
(e.g. Bloom 1971) applicable values for world wide eustatic 
changes in sea level, and then refining these by compensating 
for such agents of local change as hydro-isostasy and 
tectonism. For example, to find the depth below prQsent sea 
level of a shoreline 10,000 years old near Kangaroo Island:
a) the eustatic difference from a deglaciation curve 
(Chappell .1974:420 after Bloom 1971) is 50 m;
b) the elastic component of hydro-isostasy in the 
Australian region (Chappell 1974:406 after 
Walcott 1972) is compensated for by adding 20%, 
giving a total difference of 60 m;
c) visco-elastic component of hydro-isostasy - because 
Kangaroo Island lies on a broad continental shelf, 
and assuming from the old basement rocks (Daily 
and Milnes 1973) that the lithosphere is extra 
rigid, Chappell's case 9b (Chappell 1974:422)
is seen as the applicable model for visco-elastic 
downwarping, requiring for compensation of an 
additional 12% and giving a total depth difference 
of 67 m ;
d) tectonism - the Mt. Lofty Range, of which Kangaroo 
Island is geologically a part, is uplifting while 
old stranded beaches to the southeast are 
downwarping; the combined effect of these has 
produced a difference in elevation of 30 metres 
since the early Pleistocene (Sprigg 1952:35-6,
46-6), a rate suggesting uplift around Kangaroo 
Island must be less than a metre in 10,000 years, 
unlikely to modify the calculation significantly 
and therefore discounted;
e) the mean tidal variation of 0.7 m and the Spring 
maximum variation of 1.6 m (Admiralty Chart 
AUS121) would not have affected access seasonally 
for more than a few years around the time 
Kangaroo Island was being cut off.
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According to the above calculation a shoreline 10,000 years 
old would be found 67 m below today's sea level. From a 
number of time-depth values estimated in this way, a curve 
was drawn (Fig 2.6) bracketing the critical sill levels 
of 40-35 m for the submergence of Backstairs Passage and 
35-30 m for Investigator Strait. However, Chappell (1976:17) 
sees 45-50 m, rather than 67 m, as correct for a shoreline 
10,000 years old off the northwest coast of Australia, lying 
in the same zone of elastic hydro-isostatic deformation as 
Kangaroo Island, and because of similar shelf geometry, 
requiring the same adjustment for visco-elastic hydro-isostatic 
downwarping. A value between 45 m and 50 m representing 
a 10,000 BP shoreline, together with other values taken 
from Chappell's (1976:14) depth-age curve and increased by 
12% to compensate for the visco-elastic effect described 
earlier, was used to plot a second curve drawn in Fig 2.6 
on the left of the first. This also seems better to 
satisfy Thom and Chappell's conclusion, based on actual 
shoreline dates for southeastern Australia, that "sea level 
near the southeast Australian coast was at least as low 
as -25 m between 9,000 and 10,000 years ago".
Thus the curve modified from Chappell, and based on research 
that is both more recent and more relevant to the area in 
question, is seen as the best estimate for post-glacial rise 
in sea level. From it may be inferred that Kangaroo Island 
was cut off by the submergence of Investigator Strait 
between 9,500 and 9,300 years ago. A little earlier, 
between 9,700 and 9,500 years ago, Backstairs Passage was 
submerged, although a channel only 3 km wide remained for 
perhaps a few centuries after the island was finally 
separated (Fig 2.5). By 8,500 years ago, however,J 
steepening shoreline profiles meant that distances between 
the island and the mainland were essentially the same as 
those today, even though the sea continued to rise at a 
diminishing rate for at least a further 2,500 years (Thom 
and Chappell 1975) .
Fig 2.5 Isobaths indicating shoreline configuration 
during the post-glacial rise in sea level.
G
Years B P x 1000
Submergence of 
Investigator Strait
Submergence of 
8ackstairs Passage
Tidal variation: mean 0.7m 
spring 1.6 m
Fig 2.6 Depth-age curves for the post-glacial rise
in sea level.
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The effect of interstadial sea level rises on access to 
Kangaroo Island was examined through a series of similar 
calculations. Again, depth values below present sea level 
were taken as being equal to depth values from Chappell's 
curve plus an increment of 12% to compensate for visco-elastic 
downwarping of the shelf. Thus, the critical sill level 
of 30-35 m modified for Chappell's curve becomes 27-31 m, 
which when plotted (Fig 2.7) suggests that the most recent 
interstadial isolation of Kangaroo Island was from 64,000 
to 58,000 years ago, a time earlier than the earliest evidence 
for Aboriginal occupation of Australia (Chapter VIII).
The evidence for sea level changes in the late Pleistocene 
indicates that Kangaroo Island was joined to the mainland 
throughout the first 75% of the time that man is known to have 
inhabited Australia. About 9,500 years ago the island was 
separated by rising post-glacial seas which continued to rise 
at a diminishing rate until 6,000 years ago or a little later.
Climate
Late Glacial Events Joined physically to the Australian 
mainland throughout the latter half of the last glaciation, 
Kangaroo Island shared the main series of climatic events 
evidenced for the southeastern quarter of the continent.
As has already been suggested by the evidence of fluctuating 
water levels of inland lakes and rivers, this region 
experienced dry conditions before 45,000 BP, after which there 
was a wet phase lasting until about 26,000 BP, the wetness 
being due largely to the more effective precipitation allowed 
by the lower temperatures accompanying glaciation (Galloway 
1965; Bowler et al. 1976). After 26,000 BP, drier conditions
began to return, reaching their maximum aridity somewhat 
before 15,000 BP (Bowler et a1. 1976). The pollen record from
the Wyrie Swamp site shows that the same sequence Cf events 
occurred also nearer the coast in southern South Australia 
(Dodson 1975). During the period 26,000 - 15,000 BP 
temperatures were at their lowest, reaching an extreme at
Years B R x 1000
Critical sea level 
tor Kangaroo I t*
-  100-
150-i metres
Depth-age curve for sea levels since the 
last interglacial. After Chappell (1976).
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17,000 BP, the time of the glacial maximum (Bowler et al.
1976). This combination of cold and arid conditions must 
have been particularly stressful for all forms of life.
Strong, dessicating winds too swept from the arid centre of 
the continent (Fig 2.8) to sculpture the linear dune fields, 
which received their final shape between 17,000 and 15,000 
BP (Bowler 1975).
Evidence showing that Kangaroo Island was affected by these
major climatic events may be seen in landforms near White
Lagoon, which lies in the corridor area just south of an
outlier of the main plateau (Figs 2.8, 2.9, 2.10). Lunettes,
marking earlier shorelines, delineate a former lake with a
2maximum area of some 50 km , whereas the two present day
remnants, White Lagoon and Rush Lagoon have a total area 
2of only 6 km when full. From the configuration of former 
shorelines, the early lake had both the kidney shape and the 
orientation of Pleistocene lakes in the Willandra system and 
elsewhere in southern Australia (Bowler 1971, 1975). The
orientation of the lunettes at White Lagoon agrees with the 
direction of late Pleistocene winds (Bowler 1975, in press), 
while a Pleistocene date for the system is demonstrated also 
by the margins of the outer lunette, where blow outs that 
continue -beyond the lake as linear dunes show a WNW direction 
for the prevailing wind. This direction, which is discordant 
v/ith that of modern winds (Campbell 196 8) , shows that the 
linear dunes on Kangaroo Island continue the trend of desert 
dunefields extending from the core of the continent which 
were finally shaped between 17,000 and 15,000 BP (Bowler 1975, 
in press). The desiccating effect of WNW winds, blowing 
wholly over land from the arid centre, would not have been 
ameliorated by the waters of Spencers Gulf and Investigator 
Strait as winds blowing from this direction are today.
Additional evidence for the late Pleistocene climate of 
Kangaroo Island is provided by a suite of fauna excavated at 
Seton Cave from levels ranging from approximately 16,000 to 
11,000 BP in age. Among the mammals, birds and reptiles 
represented are species that now inhabit semi-arid grasslands,
oKangaroo I
Alignment of Australian dunefields and inferred 
direction of late Pleistocene winds. After 
Bowler (in press).
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and species now restricted to more southerly areas such as 
Tasmania and southern Victoria, the two groups being 
consistent with a cooler and drier climate (Hope et a1. 1977).
Other species, however, show that swamp or open water must 
have been present nearby, presumably where the present day 
lagoon is situated some 100 m from the site. This appears to 
conflict with the evidence for the drying up of other lakes 
in southeastern Australia during the same period, but is 
explained by the local geography. Seton Cave is fairly near 
the western end of Kangaroo Island where even at the time of 
minimum sea level, the Pleistocene shore lay only a short 
distance beyond the present coast. Although winds from NW 
to N passed wholly over dry land, those from W to SW, sweeping 
in from the open sea, could have brought sufficient rain to 
at least partly fill some of the island's lagoons seasonally 
(cf. Hope et a1. 19 77).
Holocene Events Whereas dry conditions persisted inland 
until the present day, the coastal fringe of southeastern 
Australia experienced a different series of climatic events.
At both Lake Leake in mainland southern South Australia and 
Lake Keilambete in southwestern Victoria, water levels were 
appreciably higher than those of today between 7,000 and 
5,000 years ago, indicating that more effective precipitation 
was then widespread in southern areas. Such a sequence of 
events came to light on Kangaroo Island during my archaeological 
investigation of the Macgillivray Sand Quarry, a detailed 
report on which follows in Chapter V. Briefly, the sand 
quarry site is in a section of lunette bounding the- White 
Lagoon/Rush Lagoon complex (Fig 2.10). It has an orientation 
different from that of the Pleistocene lunette described 
earlier, suggesting it was formed by winds from another 
direction. Quarrying has exposed vertical sections in which 
may be seen palaeosols separating phases of sand deposition.
The earliest palaeosol, lying immediately above waterlain, 
basal coarse sand and shingle, is dated to 7170 110 BP
(ANU-1651), Above it the sands become progressively finer, 
indicating a change from waterlain to wind blown deposits as 
the dune height increased above water level. At a point where
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sand of medium texture gives way to the fine sand that forms 
the final deposition unit, there is a second buried soil dated 
to 4310 + 90 BP (ANU-1650).
This depositional sequence is interpreted as showing the 
following hydrologic events. About 7000 years ago the lake 
had a high water level, possibly approaching that of its 
Pleistocene maximum. Between 7000 and 4000 BP the lake water 
level remained high, but after 4000 BP it fell dramatically, 
although at an unknown rate, until only today's shrunken 
remnants persist.
Apart from showing a somewhat longer high water level phase, 
this lake has an identical hydrologic history in the Holocene 
to that of Lake Leake and Lake Keilambete, providing further 
evidence for an early Holocene wet phase and showing that this 
condition affected Kangaroo Island. Bowler et al. (1976)
demonstrate through pollen evidence from widespread sites in 
Australia and New Guinea that, during this period, temperatures 
were slightly higher than today's. The authors conclude that 
rainfall near these lakes must have been appreciably greater 
than now for their levels to have risen despite the increased 
evaporation rates implied by the higher temperatures (Fig 2.11).
Additional evidence from Kangaroo Island for a wet phase 
during the early Holocene is provided by a pollen core from 
Lashmars Lagoon, at the eastern end of the island. The species 
present between about 7000 and 4300 BP indicates a climate 
probably wetter than today's (Appendix 1).
As well as demonstrating the height of lake levels, the 
Holocene lunette near White Lagoon indicates, through its 
orientation, the direction of dune forming winds. necause the 
lunette lies WNW-ESE, the most effective dune forming winds 
must have blown from SSW. This is precisely the resultant 
direction of modern winds during the dry (summer) season 
(Fig 2.9), and only dry season winds are likely to have been 
effective in lunette building (Campbell 1968). Therefore, 
the wind pattern between 7000 and 4000 years ago seems to have
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been the same as today's, possibly indicating no major shift 
during the past 7000 years. Wind velocities must have been 
moderately high during the early Holocene, not only to build 
the lunette, but also to raise waves producing the longshore 
drift necessary to maintain a supply of sand at the northern 
end of the lake (cf. Bird 1968:89).
Fauna
Rocky River This swamp site at the western end of the 
island was excavated initially by N.B. Tindale and others in 
1934 (Tindale et al. 1935), who recovered mammal, bones 
including those of the extinct Pleistocene genera, Sthenurus, 
Diprotodon, Zygomaturus and Protemnodon. Although the area 
in which the site lies is now unavailable for further 
investigation, apparently the same horizon in which the bones 
were found has been located in a recent excavation nearby by 
J.H. Hope and others (Hope et a 1., 1977, J.H. Hope pers. comm.).
The material recovered from this more recent excavation is 
still being analysed, but it is obvious that most of the 
animals represented are Sthenurus sp. The nature and 
stratigraphy of the sediments suggest that the bones were 
deposited in peats at the edge of a swamp or lake that has 
since partly dried out. Provisional carbon dates, around 
19,000 BP, obtained from organic sediments in the horizon 
in which the bones were found, give a minimum age for the 
bones themselves.
Seton This rock shelter, which is more fully reported in 
Chapter V, I excavated during the course of my research 
principally as an archaeological site. However, in a long 
hiatus between the two phases of human occupation, respectively 
around 16,000 and 11,000 BP, the site was used by carnivores 
(Sarcophilus harrisi) as a den. Thus, faunal remains 
accumulated at the site through both human and animal 
predation, as well as through natural deaths among animals 
inhabiting the cave. The remains, which are reported more 
fully by Hope et al. (1977), provide the best picture so far
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of the range of fauna occupying Kangaroo Island during the 
late Pleistocene.
Compared with today's depauperate island fauna, the species 
range from Seton is much more extensive (Tables 5.5 to 5.8).
Since the end of the Pleistocene, marsupial species have 
dropped in number from twenty or so to ten, and rodent species 
from seven to two. Eight of the land birds and three of the 
lizards represented at Seton have since disappeared from 
the island. The modern counterparts of many of the lost 
species, in other parts of Australia, now favour a semi-arid, 
open grassland habitat, so presumably they died out on 
Kangaroo Island through inability to tolerate the denser 
vegetation that developed in response to the warmer and wetter 
conditions of the early Holocene, while other species that 
favoured the new vegetation communities were unable to invade 
because Kangaroo Island was by then isolated from the mainland. 
Hope et a.1. (1977) see climatic change as the simplest
explanation for the loss of species, while the activities of 
Aborigines and the relaxation of these within the past 5000 
years may also have contributed, as may the effect of post­
glacial isolation.
The lower of the two stratigraphic units evidencing human 
occupation also contained remains of the extinct kangaroo, 
Sthenurus cf. gili, as did the adjacent spits immediately 
above and below the occupation level. Because the stratigraphic 
divisions in the Seton deposit are sharply defined and 
undisturbed (Hughes and Lampert 1977), there is little doubt 
that this evidence shows contemporaneity of man and Sthenurus, 
although doubts have been expressed for such a relationship 
at other sites where both have been found in southern 
Australia (Flood 1974; Milham and Thompson 1976; cf. Hope 
et a1. 1977). The credibility of the relationship is
strengthened by the early date of the lower occupation unit 
(ca. 16,000 BP) which is broadly contemporaneous with the 
occurrence of Sthenurus elsewhere in southeastern Australia 
(Flood 1974; Goede and Murray 1977) and not much younger than 
the minimal age of 19,000 BP for the rich deposit of Sthenurus
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bones at Rocky River, just 28 km west of Seton.
Whether the Sthenurus bones at Seton result from human 
predation is somewhat less certain. The best evidence for 
such an association lies in the temporal distribution of the 
only two large mammals represented in the lower part of the 
deposit, the bones of both Sthenurus and Megaleia rufa 
(red kangaroo) being clustered around the lower occupation 
unit. The size of these two animals makes it more likely 
that they were preyed upon by man than Sarcophilus. However, 
because Sarcophilus is a scavenger as well as a hunter, it 
could have dragged parts of dead large animals back to the 
cave. In size and in breakage pattern, the bone fragments 
are similar to those of other animals in levels attributed 
to Sarcophilus predation above. An explanation that fits 
all the evidence is that men hunted the large macropods and 
brought them to the cave, where Sarcophilus chewed their 
bones later.
Vegetation
Late Pleistocene Only indirect lines of evidence indicate the 
kind of vegetation on Kangaroo Island in the late Pleistocene.
As has been shown, the fauna from Seton suggests that plant 
cover, adjusted to cooler and drier conditions, was more open 
than today's dense eucalyptus shrubland. In the absence of 
Pleistocene pollen data from Kangaroo Island itself, an idea 
of the kind of differences between late Pleistocene and modern 
vegetation communities can perhaps be gained by looking at 
changes that took place at Lake Leake, located in an 
environment similar to that of Kangaroo Island. Both 
localities lie within South Australia’s coastal belt where 
they are exposed to the same S to W maritime influences.
Around Lake Leake, open eucalyptus woodland was being 
replaced by eucalyptus woodland with heath some 50,000 years 
ago. Apart from a temporary return to former conditions 
around 38,000 - 39,000 BP, eucalyptus woodland with heath
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lasted until sometime after 35,000 BP. Open eucalyptus 
woodland then returned and persisted until the end of the 
Pleistocene, when Casuarina sp. (probably C. stricta) 
ascended in importance (Dodson 1974a).
Indirect though these evidences may be, they do concur in 
indicating open vegetation towards the end of the late 
Pleistocene.
Holocene A pollen core from Lashmars Lagoon at the
eastern end of Kangaroo Island provides a history of 
vegetation during the past 7000 years (Appendix 1).
Between 7000 and 6000 BP, the plant cover was more open than 
any time since, perhaps because it had not yet responded 
fully to the change from the cool, dry, late Pleistocene 
climate to warmer and wetter conditions of the early Holocene 
which, from the evidence of shorelines at White Lagoon, began 
on Kangaroo Island a little before 7000 BP. Grasses (Poaceae), 
salt marsh plants (Chenopodiaceae), daisies (Asteraceae) and 
a few shrubs predominated in this early phase, but Casuarina 
stricta (sheoak) gradually gained ascendancy to predominate 
until about 4300 BP . The plant species throughout this 
7000 to 4300 BP period indicate a climate wetter than now.
After 4300 BP, Casuarina stricta and grasses dwindled in 
importance to be replaced by eucalypts and drier shrubs, 
forming a vegetation community that lasted without major change 
until the arrival of Europeans.
Although the vegetation history at Lashmars Lagoon is based on 
a single pollen core, it is consistent with more widespread 
climatic evidence, notably the change from open to closed 
vegetation, evidenced also by the Seton fauna, and the 
succession of a wet phase lasting from around 7000 to 4000 BP 
followed by drier conditions persisting until now, seen also 
from lake level evidence on Kangaroo Island, as well as at 
both Lake Leake and Lake Keilambete on the mainland. The most 
noticeable difference between Lashmars Lagoon and the mainland 
pollen sites is that whereas at Lashmars, Casuarina declined
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in importance during the late Holocene, on the mainland it 
maintained its ascendancy until European times (Dodson 1974a, 
1974b; Dodson and Wilson 1975).
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CHAPTER III
LOCATION OF KARTAN SITES
Sites on Kangaroo Island
Earlier discoveries The initial discovery of stone tools on 
Kangaroo Island was made by Howchin (1903), who recognized 
several hammerstones at Hawk's Nest Station on the eastern 
bank of Murray's Lagoon. The same site was visited later by 
Tindale and Maegraith (1931) who discovered large pebble tools
c-
in apparent association with the hammers. Several months 
later, Tindale revisited Kangaroo Island, locating other 
Kartan sites and recognising two other implement types, the 
horsehoof core and the karta (Tindale 1937). These tool 
types are discussed fully in Chapter IV. Between 1934 and 
1939, Cooper conducted extensive surveys, collecting some 1400 
pebble and horsehoof tools and more than 150 hammerstones from 
at least 47 sites (Cooper 1943, I960; Tindale 1937).
Reconnaissance and collecting by Cooper and others continued, 
until by 1958 more than 120 Kartan sites had been located on 
the island (Bauer 1959, 1970) . Sites with similar large core 
tools were located also on the South Australian mainland at 
Fishery (Cape Jervis), Hallett Cove, Wakefield River, and at 
several sites in the southern Flinders Range (Cooper 1943,
1959, 1960, 1961).
In a late stage of his investigation, a problem faced by 
Cooper was whether flake tools found occasionally on Kartan 
surface sites were in association with the better known core 
tools. Nearly all of these flake tools are made on reef 
quartz and appeared on a Kartan site as a light scattering of 
simple flakes, together with a few cores and, more rarely, 
scrapers (Cooper 1960:486-8). Unfortunately this sparse 
evidence was usually masked by a heavy scatter of naturally 
outcropping reef quartz fragments, particularly on the plateau 
and surrounding slopes, where quartz veins in the quartzite 
basement rocks are exposed and closely spaced (Chapter II). 
Cooper could see no easy solution to this problem because of 
the scant number of the smaller implements, the difficulty in
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recognising artefacts among reef quartz and the absence of any 
stratigraphic evidence for temporal association of the flake 
tools with the better known range of Kartan tools. However, 
because quartz flakes with their fine cutting edges could be 
seen as a logical complement, functionally, for the heavier 
tools, Cooper thought it highly likely that the two groups 
formed part of the same industry (Cooper 1960:486-8).
Bauer's distribution map of sites on Kangaroo Island (Bauer 
1959, 1970), an updated version of which is reproduced here as
Fig 3.1, shows concentrations of sites in particular areas, 
notably near present day settlements and along major access 
roads. Sites are plentiful just northwest of Kingscote, also 
around Penneshaw, and in the vicinity of Muston (where Cooper 
resided), while a string of sites follows the main south coast 
road. Many more sites are on record for the eastern half of 
the island, where European settlement first occurred, than the 
western half which was settled and cleared for agriculture 
much later. The pattern revealed thus appears to reflect the 
chances of discovery of sites as much as the locational 
preferences of the users of Kartan tools. However, locational 
preference can be distinguished in many cases. Sites are 
notably absent from the Cygnet River flats despite this area 
being one of the earliest and most intensively settled by 
Europeans, and sites are also absent from the undissected 
centre of the main plateau even though this is the route 
followed by a well used road. It seems significant that three 
of the seven major sites on Bauer's map are situated beside 
large lagoons, and that three others are beside permanent 
rivers. Bauer notes that "Where found in any numbers, the 
implements are associated with lagoons or other sources of 
permanent fresh water" (Bauer 1970:206).
A difficulty in interpreting the distribution of sites 
recorded on Bauer's map is that sites other than Kartan seem 
to have been included. As I show in Chapter V, Kangaroo Island 
has also a number of 'small tool' sites, so called because they 
contain only small scraper/adzes, bipolar cores and flakes.
From the position of two points on the map - attributed by
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Bauer to sites discovered by Cooper - I believe the small tool 
sites at Cape Cassini and Pennington Bay (Cooper 1960) have 
been included. How many more such sites have been incorporated 
is hard to ascertain from published sources, although the 
fewness of small tool, compared with Kartan, sites encountered 
during my survey of the island suggests that their numbers are 
unlikely to have affected the result substantially.
My reconnaissance To find intact sites, not picked over by 
earlier collectors, I concentrated my efforts on the western 
half of the island where sites had been exposed only recently 
during wholesale clearance of the land to establish soldier- 
settler farms. Another advantage in choosing this part of 
the island was that most of the present owners and lessees of 
these farms witnessed the clearance and initial tilling of the 
soil, and so could provide valuable information about the sites 
that were uncovered. I was told that most of the tools had 
lain buried in the topsoil and were brought to the surface 
when the ground was either ripped or ploughed. Ripping, which 
is carried out to remove stumps and roots, probably brought 
only large stones to the surface, whereas in ploughing each 
plough disc completely overturns a strip of soil, which could 
be expected to expose all stone tools, both large and small, 
lying at a particular depth. For many sites I could not 
ascertain which method had been used, but I was told that the 
King George Creek site (KISB), where except for one utilised 
flake, large core tools alone were recovered, had been ripped 
only; whereas the Hog Bay River site, on which steep edged 
scrapers as well as large core tools were recovered, had been 
ploughed recently.
It was largely to pursue the problem of the apparent absence of 
a steep edged scraper component on some sites that I opened up 
two trenches totalling 4 m in area at the King George Creek 
site in a sector where the large core tools were most abundant 
on the surface. The excavated soil was sieved and all pieces 
of stone encountered were examined carefully. Despite the 
recovery of several hundred fragments of reef quartz and a 
score or so of pieces of quartzite, many of which were partly 
encrusted with laterite (see following discussion), not one
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recognisably flaked piece of stone was found. Because the? 
area thus excavated was less than 0.04% of the area over *
171 core tools had been collected, the failure to recover 
flake tools by this exercise could easily result from 
inadequate sampling. However, increasing the even
5% would have involved an input of time and labour that 
potential result would hardly justify. On the surface o-f iiqis 
site was a prolific scatter of fractured stone fragments, with 
reef quartz predominating over quartzite. While I am 
reasonably sure that any quartzite tools lying among these 
would have been detected, it is much less likely that small 
flaked tools of quartz would have been recognised.
Certainly, most tools had been buried and were brought to 
light only by disturbance of the soil. This was demonstrated 
at King George Creek, where flaked stone was seen in section 
at the junction of the topsoil and subsoil, 15-25 cm below the 
surface, in an undisturbed strip of land adjacent to area 
collected. Many of the tools, both from this site and from 
Telfers (Table 3.1) are encrusted with laterite on one face 
only, suggesting they had lain at the junction of the topsoil 
and the lateritic subsoil. At Breakneck River site tools were 
found only on the eroded surface of an unmetalled road, and 
not on the floor of uncleared woodland immediate adjacent. Mr 
R. Teusner, who collected tools from Stokes Bay Site 1, 
informs me that more than 200 tools were found in a cleared 
patch "about the size of a rugby field" but tools were 
extremely rare in the uncleared surrounds. Also consistent 
with this picture is Bauer's claim (1970:206) that the 
"greatest concentrations of implements have been found on land 
which has been cleared and cultivated, or in situations in 
which some form of erosion has been active ...", although 
"... scores of implements have also been found on the surface 
in virgin scrub country ...". During my reconnaissance the 
only tools I found in the latter circumstances were on bare 
patches of aeolianite rock (West Bay and Rocky River).
Locational characteristics For the 41 Kartan sites examined 
during my fieldwork on Kangaroo Island I have drawn up a table 
of characteristics (Table 3.1) which I will now discuss 
individually.
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Locality/propertv provides a site name for quick 
reference, taking the name of either a prominent topograpl 
feature, a property, or its owner.
Grid reference is a standard six digit number for t 
1:50,000 map sheet named.
Province is the geographic province designated by Bauer 
(1959), and described briefly in Chapter II. The highest 
number of sites (68%) is in dissected parts of the main 
plateau and its outliers; the corridor area has 24% of the 
sites, while the calcareous coastal province has 7%. I found 
no site on either the river flats of the Nepean embayment or 
the undissected central portion of the main plateau, despite 
having both questioned many local farmers and searched over 
numerous cultivated paddocks. Of the three sites found in the 
calcareous coastal province, two are on the banks of major 
rivers that penetrate this zone (Hog Bay River and Rocky River) , 
Over the rest of this large province, characterised by 
infertile skeletal soils and absence of surface water, finds 
of Kartan tools are extremely rare, no more than half a dozen 
specimens having been discovered to my knowledge.
Distance to the sea Because of the size and shape of 
Kangaroo Island, no point on its surface is more than 22 km 
from the sea. Most Kartan sites lie within 12 km of the 
present shore (Fig 3.2c), reflecting their relationship with 
the dissected plateau slopes and corridor area and not the 
undissected core of the main plateau. However, as Figs 3.1 
and 3.2c show, there is no suggestion of sites being 
concentrated along the present shoreline of the island.
Altitude The frequencies of sites at varying altitudes are 
graphed in Fig 3.2b. Nearly all the sites are less than 200 m 
above sea level, the highest being at 230 m. Because the only 
largish tract of land higher than this is the undissected 
centre of the main plateau, the altitudes listed reflect again 
the absence of sites from this province. In the histogram 
(Fig 3.2b), three modes are visible: one at 0-20 m, the
second at 60-80 m and the third at 120-140 m. Inspection of 
the data reveals that the first of these comprises sites on 
lagoon shores and lagoon flats of the corridor area, the
<t?
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0 100 200 300 400 500 500 metres
a * Distance to freshwater
200 metres
Altitude
Distance to sea
A/M
Fig 3.2 Locational analysis of Kartan sites :
a. distance to fresh water, b. altitude 
and c. distance to sea.
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second includes sites near major creeks and rivers, while the 
third is made up of sites on spurs between the upper courses 
of creeks.
Aspect As fig 3.3 shows, the majority of sites are on slopes 
with a northerly aspect, the resultant direction be^ng 
approximately NNW.
This would appear to be an optimal aspect for habitation, since 
it both affords protection from southwesterly winds and rain 
and takes advantage of the sun's warmth.
Situation Slopes above the southern banks of rivers and 
creeks, spurs between creeks, and the shores of lagoons are the 
main situations in which Kartan sites are located.
Distance to fresh water As Fig 3.2a shows, most sites lie 
within 200 m of fresh water, only one site being as far as one 
kilometre away. Evidence obtained from land owners indicated 
that many of these water sources are seasonal today, while even 
some streams designated as permanent can stop flowing for 
several weeks in particularly dry summers, though waterholes in 
their beds appear to persist throughout. However, during 
earlier times conditions must have been different. Streams and 
lagoons were probably more reliable between 45,000 and 17,000 
BP and between 8000 and 4000 BP, but were possibly less 
reliable from 17,000 to 15,000 BP and around 2000 BP (Chapters 
II and IX).
Tools In this category I have listed only the finished tools 
and have not included such other stone artefacts as manuports 
and waste. For selected sites over which I collected 
systematically, a full inventory of artefacts is given in 
Chapter IV. At several other sites, where it was not possible 
fully to evaluate the field evidence because of crops or high 
pasture, I have relied on either a cursory examination of the 
site or a study of the tools collected by land owners and 
others. In such situations the number of tools must be an 
underestimate, and there is probably a bias towards tools made 
on pebbles (pebble tools and hammer stones). Being out of 
geological context, pebbles are easily recognised as artefacts
N
11
Aspect
Fig 3.3 Locational analysis of Kartan sites : aspect.
0
by farmers while cultivating their land, whereas tools made on 
blocks of stone that occur naturally in a locality are less 
readily visible.
It appears significant that the Kartan sites for which Cooper 
(1960) records flake tools and small cores (Hog Bay River, 
Pelican Lagoon, Discovery Lagoon and Murrays Lagoon) are not 
situated on the plateau but beside lagoons and streams within 
sandy areas where quartz, or other rocks, do not occur 
naturally on the surface. The numerical relationship between 
these smaller tools and the typical Kartan core tools is not 
forthcoming from Cooper's published works, but my examination 
of Cooper's collections in the South Australian Museum shows 
that flake tools were relatively few compared with Kartan 
tools from the same sites. Cooper's Hog Bay River site, which 
has the largest complement of the smaller tools among the sites 
he examined, has only three scrapers of quartzite, one scraper 
of flint and 30 pieces of flaked quartz among a pebble tool 
complement of 296.
Further examination of this question of a flake tool component 
of the Kartan was frustrated by a number of difficulties.
Nearly all Kartan sites with sufficient stone tools to make 
examination worthwhile at the time of my research lay on the 
plateau, where as already noted the discovery of flaked quartz, 
was inhibited by the abundance of unflaked quartz fragments 
that were present. Thus,except for one utilised flake, no 
flake tools were discovered at the King George Creek site, 
either on the surface or in the test excavation already 
described. The Snug Cove site was revisited to look for 
quartz tools not encountered by Mr Brooksby during the time he 
made his collection (listed in Table 4.1). At a point where 
Mr Brooksby said that large tools had been most prolific, all 
surface quartz was collected within a square with sides of 10m 
and examined carefully. Of 117 pieces of quartz thus collected, 
most were unflaked lumps of natural origin, while 30 were 
flaked including three small scrapers, the dimensions of which 
are set out in Table 6.9. The usefulness of this material is 
diminished by the fact that the site had been collected on by 
two different people at two different times, making it 
uncertain whether the two collection areas coincided exactly.
Category Number
QUARTZ
Steep edged scrapers 11
Pieces (flakes, lumps and cores):
>1" ( > 2.54cm) 71
(1.26 - 2.54cm) 67
(0.63 - 1.26cm) 17
< V  (< 0.63cm) 0
QUARTZITE
Hammerstones (pebble) 2
Pebble tools, whole 19
Pebble tools, broken 8
Trimming flakes (pebble) 2
Pieces (flaked and shattered - all 
pebble) :
>1" (> 2.54cm) 35
< 1" (< 2.54cm) 1
TABLE 3.2 List of stone artefacts found at Hog Bay River 
(KIP 6530)
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The question was pursued at Murrays Lagoon in the sandy 
corridor zone, where a large number of core tools had been 
collected earlier (Tindale and Maegraith 1931; Tindale 1937). 
Very few of these large tools remained on the surface when I 
visited the site, but more than 40 quartz flakes were found 
during a brief reconnaissance of the area in which core tools 
were said to have been most prolific. At the Discovery 
Lagoon site, where Cooper had found 346 large pebble tools and 
18 smaller tools on both quartz and quartzite, I did not find 
a single piece of flaked stone, possibly because the site was 
not tilled, but under constant pasture during the period of my 
field research.
The most useful site was Hog Bay River, a river bank site with­
in the calcareous province, where a freshly ploughed area some 
50 X 80 metres yielded a quartzite pebble tool and quartz 
steep edged scraper industry, the details of which are set out 
in Table 3.2. According to the present landowner, Mr K. 
Trethewey, the tract of land had not been ploughed previously, 
nor had it been collected over prior to my visit. As 
demonstrated by the analysis of implement characteristics in 
Chapter IV, the pebble tool component is Kartan while the steep 
edged scrapers are patently unlike the small scraper/adzes of 
flint and quartz found at a number of sites where Kartan tools 
are absent (see also Chapters VI and VII). Although all the 
steep edged scrapers found by me at Hog Bay River are made on 
quartz, those found by Cooper in the vicinity include three 
scrapers made on quartzite and one on flint. However, no 
information is available about the spatial relationship of 
these to the nearly 300 large core tools also collected by 
Cooper. As far as I can tell from Cooper's map (1960) , his 
Hog Bay River collection was made at at least two sites 
situated more than 500 metres upstream from the site on which 
I collected. My site is small and during collection no 
difference was detected between the distributions of core 
tools and quartz flake tools to suggest there had been a 
superimposition of two unrelated industries. Given also the 
presence of a few quartz flakes and steep edged scrapers on 
other Kartan sites I believe the two elements are part of the 
same industry.
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It is unfortunate that only a small sample of the full range 
of Kartan tools was collected under controlled conditions.
The failure to produce more of the flake tool component has a 
number of causes. Among these is the pattern of development 
of farming on Kangaroo Island, which brought to light the 
most suitable sites in early years and thus allowed them to pa 
collected on selectively before my field research. Part of 
the problem lies in the difficulty of handling large surface 
sites on which materials are fairly thinly scattered and more 
susceptible therefore to the masking of artefacts by natural 
stone fragments. As much as one might wish for the ideal, or 
at least more usual, evidence looked for by prehistorians, 
such as rock shelters and more concentrated open sites, the 
archaelogical signature of the region under study is different 
and has to be tackled with less conventional strategies if a 
prehistory is to be gained. Also contributing to this paucity 
of knowledge about the flake tool component of the Kartan was 
my own research strategy which, initially, concentrated 
heavily on a search for stratified sites.
In addition, when investigating surface sites, I elected to 
deal principally with newly discovered sites on the western 
sector of the plateau rather than more thoroughly to examine 
those sites away from the plateau that had been collected on 
by Cooper and others, seeking intact, newly cultivated tracts 
of land within such sites, as at Hog Bay River. The 
examination of such sites in the future might be desirable to 
test any further propositions about the steep edged scraper 
component of the Kartan. However, this would be no simple 
matter, since the uncovering of suitable sites occurs by 
chance during agricultural pursuits, which the archaeologist 
has little power to guide.
Conclusions Kartan assemblages contain both a core tool 
and a less obvious flake tool component. The tools are found 
in situations favourable for the location of camp sites. 
Sources of fresh water are always within easy reach and the 
sites are usually on slopes with a northerly aspect that 
provide optimal conditions both for protection from inclement 
weather and for taking advantage of the sun's warmth. These
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conditions are well met in the dissected plateau province 
where running streams are plentiful. Thus it appears to be no 
mere accident that the northern face of the plateau has many 
Kartan sites, including two of the largest on the island 
(Stokes Bay 1 and King George Creek).
The second major focus for human occupation in Kartan time was 
the corridor area with its numerous lagoons. Today, most 
lagoons are either saline (e.g. Discovery Lagoon) or brackish 
(e.g. Murrays Laggon), so it is presumed that occupation of 
their shores took place during a fresh water phase associated 
with greater effective precipitation (cf. Bowler 1975), either 
in the late Pleistocene between 45,000 and 17,000 BP, or in 
the early Holocene between 7,000 and 4,000 BP (Chapters II and 
IX). Such a view is expressed also by Bauer (1970:206) in the 
following statement:
By far the largest numbers (of implements) have been 
found in association with higher shorelines of lagoons, 
suggesting that these bodies of water were larger at the 
time of occupation. This in turn implies climatic and/ 
or drainage conditions that made such higher stands of 
the lagoon possible.
Despite the presence of major Kartan sites on the shores of 
some lagoons, others have either very few or no Kartan tools 
nearby. No concentration of tools has been found near White 
Lagoon, which, from the configuration of lunettes, was part 
of an extensive lake in both late Pleistocene and early 
Holocene times. A small tool site was discovered during the 
quarrying of sand from the Holocene lunette (Chapters II and 
VI), making it possible that Kartan sites await discovery 
within shoreline deposits elsewhere, perhaps beneath the 
uneroded surface of one of the Pleistocene lunettes (Fig 2.10). 
The situation is unlike the Mungo Lunette (Bowler et al. 1970) 
where extensive erosion has aided the discovery of human 
habitation.
Kartan tools are entirely absent from late sediments, such as 
the dunefields of the calcareous coastal province and river
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flats of the Nepean embayment. Where tools were found in the 
calcareous province they lay either on aeolianite of presumed 
interglacial age, as at West Bay and at Rocky River, or on 
older soil, as at Hog Bay River. The implications this 
evidence holds for the antiquity of the Kartan is discussed in 
succeeding chapters.
Sites on the mainland peninsulas
Eyre Peninsula Prior to my visit, Kartan sites were unknown 
on Eyre Peninsula, but guided by the locational evidence from 
Kangaroo Island, I reconnoitred lake shores and slopes above 
stream courses, and discovered the sites listed in Table 3.3,
Of the six sites, four are on slopes above steam courses, one 
is on a lake shore, and one is on Boston Island which lies 
2.5 km offshore and was isolated from the mainland shortly 
before 7,000 years ago by the post glacial rise in sea level. 
The main sites located, Lake Wangary, Valley Creek and Uranno 
Creek, are on slopes with a northly or easterly aspect above 
reliable sources of fresh water, while the tools are large 
core tools made on blocks of stone that outcrop naturally at 
the sites. In these characteristics the sites are identical to 
Kartan sites on Kangaroo Island. As at Conroy's Stockyard 
site, large numbers of naturally shaped blocks of the same 
stone on which tools had been made were present on the sites. 
This meant that every piece of stone within the areas of 
investigation had to be picked up and examined, making the 
discovery difficult even of large core tools, and offering an 
explanation for the apparent total absence of flake tools.
The Eyre Peninsula sites differ from those on Kangaroo Island 
in that a greater variety of rock types had been used for tool 
making, Whereas Kangaroo Island tools are made solely on 
quartzites, those from Eyre Peninsula are made on schist, reef 
quartz and metaquartzite, the variation reflecting the 
different types of stone available betwwen site localities. 
Despite the variation the tools themselves do not change 
significantly in form, as attribute analyses show (Chapter IV)-
Yorke Peninsula On the Yorke Peninsula I examined two 
collections of Kartan tools in private hands, but I have no
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detailed locational information about the sites from which the 
tools came. One group, consisting of core tools made on 
blocks, was collected by Mr D.L. Hill on a property near 
Maitland, where he found the tools scattered on slopes around 
seasonally filled ponds known locally as "crabholes'. All 
tools in this group are made on blocks of felspathic porphyry 
which occur naturally in the same locality as the tools. The 
other collection was made near Minlaton on an aeolianite shelf 
exposed by the movement of coastal dunefields. These tools 
are made on blocks of indurated limestones not found at the 
site itself but present in the immediate locality, according 
to the collector of the tools, Mr A. Parsons of Minlaton.
Fleurieu Peninsula On the Fleurieu Peninsula I visited the 
three main Kartan sites collected on previously by Cooper. I 
relocated Cooper's site A, his major site on the Wakefield 
River, from which 170 large core tools, made on both blocks 
and pebbles of various types of stone, had been collected 
Cooper 1961) . The site has locational characteristics like 
those of Kartan sites elsewhere, being on a slope with a 
northerly aspect rising above the bank of a permanent stream. 
At the Hallett Cove site just south of Adelaide, Cooper 
collected 270 large core tools made on siltstone and quartzite 
(Cooper 1959). According to Bauer (1970:201), who quotes a 
personal communication from Cooper, the total number from 
Hallett Cove later reached 380 tools made on blocks and 18 
pebble tools. The site is on a slope with a northwesterly 
aspect above sea cliffs, and about 300 m away from a creek fed 
by a permanent spring. Near Cape Jervis, the Fishery site 
yielded 90 horsehoof and four pebble tools made on quartzite 
of the Kanmantoo series. This site lies at the foot of a 
steep escarpment, along both banks of a creek within a well 
protected valley.
On the three sites described above, nearly all the rocks used 
for tool making outcrop within the bounds of the sites 
themselves. Excellent quartzite pebbles lie on beaches only 
a kilometre or so away from Hallett Cove and Fishery, yet 
pebble tools make up only about 4% of core tools at both sites. 
This is inconsistent with the evidence from Kangaroo Island,
48 -
where pebble tools were found 17 km and more inland and 
predominate numerically in most Kartan assemblages. For 
Hallett Cove Tindale (1957:5) suggests occupation during low 
sea level times and postulates the existence of a talus slope 
covering the pebble beach but eroded away with the advance in 
sea level. As far as I am aware, there is not a shred of 
geological evidence to support this ingenious proposal, but 
the inaccessibiItiy of the beach pebbles by some such means 
seems the most likely explanation nevertheless.
Conclusions Sites designated as Kartan because large core 
tools predominate among the implements are present on all 
three mainland peninsulas opposite Kangaroo Island. Most are 
located in the same kind of situation, with regard to natural 
features, as Kartan sites on Kangaroo Island. Indeed, it was 
the awareness of locational characteristics arising from the 
analysis of Kangaroo Island sites that enhanced the discovery 
of sites on Eyre Peninsula. This ability to predict the 
whereabouts of Kartan sites attests to the consistency of 
their locational requirements. Moreover, the tool forms have 
a unity throughout all Kangaroo Island and peninsular sites 
despite considerable variety in the types of stone used, as 
will be demonstrated in Chapter IV.
Kangaroo Island sites studied more closely
Three of the Kangaroo Island sites already referred to 
(Table 3.1) were selected for detailed study. Thby were 
chosen because, according to the land owners, the sites had 
been discovered only within recent years and had not been 
collected on previously. Therefore I could be reasonably 
confident that the entirety of the durable archaeological 
evidence was still present, though quite uncertain as to how 
many phases of occupation were represented by it, a difficulty 
unavoidable with surface sites. However, by choosing three 
sites and looking for broad consistency between them I hoped 
to overcome this difficulty. The sites were chosen also 
because each yielded sufficient tools to form a valid sample 
for the statistical comparison of tool and assemblage
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characteristics. Because the tools themselves are examined in 
detail later (Chapter IV) I present here a lengthier 
description of the sites and the distribution of tools within 
them.
King George Creek (KISB 9249) The site is just under 3 km 
inland from King George Beach, a quartzite pebble beach on the 
island's north coast. Some 80 metres asl, it stands at the 
foot of the coastal escarpment that divides the main western 
plateau from a narrow coastal plain. The site is on the south 
bank of a tributary of King George Creek, which meets the main 
stream, together with several other short tributaries, about 
600 metres from the site. The narrowness of the coastal strip 
means the creek and its tributaries are short, but because of 
the reliability of local rainfall they are nevertheless 
permanent source of fresh water. Although there was no sure 
indication of former vegetation on the site itself, comparable 
areas nearby that are uncleared have eucalypt forest of medium 
height fairly open, but with some understorey shrubs, while 
taller, denser forest grows along the creek banks. The ground 
rises rapidly away from the creek line towards the site, which 
is on a slope with sparse lateritic soil through which 
quartzite of the Kanmantoo series outcrops. Because of its 
sparser soil, the site is unlikely to have supported the same 
density of forest seen along the creek even though the site is 
within a narrow strip, not more than 150 metres wide, above 
the stream's bank.
Near fresh water and on a slope facing north, the site is 
favourably located for camping. It is also close to the stone 
sources used principally in the Kartan industry, outcropping 
quartzite being present within the site area itself while 
quartzite pebbles are plentiful on a beach less than 3 km 
distant.
Distribution of stone The site was brought to my attention 
by Mr B. Behrndt, who while cultivating the 800 acres (324 
hectares) of cleared land on his property had collected a 
large number of Kartan tools. Although no precise locational 
information was available for the bulk of this collection,
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Mr Behrndt indicated a paddock in which tools were plentiful, 
none to his knowledge having been collected there prior to my 
visit. This small paddock became square Q4 in my collection 
grid (Fig 3.4). The richest part of the site, however, lay 
just across a boundary road on an adjoining property, Mr K. 
Pratt, who farmed this property, assured me that no tools had 
been gathered there previously so I extended my collection g^ia 
across the boundary road (square Q5 and R5). Beyond these 
squares, stone tools were found to be plentiful along the 
creek bank for a further 100 metres, after which they dwindled 
to continue as a sparse scatter along the creek for at least 
another 400 metres. Moving away from the creek, the fall off 
in material was much more dramatic, only one tool being located 
in P5, for example, even though this square adjoins Q5 the 
richest square in my collection which contained 73 Kartan tools.
In the roadside cutting, stone artefacts were seen in section 
at a depth of 20-25 cm, still within the top soil, but 
approximately where it begins to merge with the subsoil. Many 
of the tools I collected were heavily encrusted with laterite, 
but in all cases on only one surface, suggesting that they had 
lain in a plane where topsoil meets the lateritic subsoil and 
were brought to the surface by tillage. Because the ground 
had been turned over only once - at the time of its clearance 
- I assume that the disposition of artefacts is reasonably 
close to their original pattern.
Concerning the distribution of individual artefacts shown in 
Fig 3.4, three things are significant:
1. The number of artefacts in Q5, the richest square, is 
sufficient to suggest that this is a true occupation 
site and the scatter of tools does not merely result 
from the exploitative ventures of people who occupied 
base camps elsewhere (see discussion in Chapter VII).
2. The artefacts are clustered in a narrow strip parallel 
to the stream bank. A visual impression of this
(Fig 3.4) was examined by testing the distribution with 
Pielou's (1959) index of non-randomness, using 
Mountford's (1961) modification. Because non-randomness
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is significant at a probability level greater than ,001, 
these artefacts are not randomly scattered across the 
collection squares but clustered as initially appraised.
3. Plots of each of the separate kinds of artefacts showed 
that their distribution all followed the same pattern. 
Using Pielou's (1961) nearest neighbour index, the three 
main groups of artefacts (pebble tools, waste stone and 
tools made on blocks) were tested for variation in their 
distribution, but no significant difference was found. 
Given the evidence against any post-depositional mixing 
of artefacts I take this result to indicate that 
approximately the same industrial activities took place 
in all parts of the site.
0
Conroy's Stockyard (KIC 1043) The site is 17 km inland from 
the north coast, almost due south of Cape Cassini. It is 
situated at 70 metres asl on a spur forming part of the 
southern slope of the Cygnet River valley (Fig 5.16). Above 
the site the land rises to an altitude of some 150 m asl.
Some 20 metres below the site and 500 metres distant is the 
Cygnet River. Near the site the river contains numerous deep 
water holes which, within living memory at least, have 
persisted through the severest droughts, even though the 
stream itself has ceased to flow. Just upstream from the site 
the river flows through a narrow steep-flanked gorge, while 
downstream the valley broadens, with flats along the river 
bank. Uncleared areas indicate that prior to European 
settlement tall dense eucalypt forest was the principal 
vegetation along the streafn course and on the river flats; 
lower and more open eucalypt forest with understorey shrubs 
extended across the site and up the valley sides generally, 
while low mallee shrubland dominated the plateau top.
In position the site is thus ecotonal with varied environments 
close at hand. Located on a gentle slope (1 in 25) facing 
north and near fresh water, it must have been favourably 
situated for hunter-gatherer activities.
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Just 250 metres south of the site is an outcrop of quartzite 
of the Kanmantoo series. Massive exposures are visible but 
most of the stone is in the form of loose blocks which are, 
typically, rhomboidal in section as a result of having split 
along natural fracture planes. Much of this loose stone 
extends downslope from the outcrop and is present on the site, 
presumably having migrated by natural means. Because some 
blocks of stone from the outcrop were made into tools, it was 
necessary to examine each piece within the areas marked out 
for collection. If no human modification was apparent, the 
block was considered natural to the site and not collected.
Distribution of stone According to Mr L. Rowell, a farmer 
whose present property is adjacent to Conroy's stockyard 
paddock, the site had been ploughed and harrowed st /eral times 
since clearance, but stone tools had never been collected from 
it before my visit. Therefore I believed that material 
collected from the site would provide a valid total sample of 
the Kartan industry within the locality but that the 
distribution of material within the site would reflect its 
original spatial pattern only grossly. Preliminary 
reconnaissance showed, nevertheless, that material was 
concentrated within a definable, if broad, sector of the 
ploughed area. To the south the amount of material gradually 
dwindled and eventually vanished, to the north it diminished 
rapidly, while to the east and west the absence of recent 
tillage prevented examination. The patterning seen from north 
to south suggested that systematic collection within a grid 
would be worthwhile despite the frequency of disturbance 
through cultivation. To minimise expenditure of time and 
effort collection was limited to ca. 10 hectares, being the 
richest zone of the total area reconnoitred.
From Fig 3.5 which shows a plot of the stone industry within 
the squares collected, several things are apparent:
1. The greatest concentration of Kartan flaked tools lies
to the northeast of the site and falls off to both the 
south and west.
o 
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2. Waste stone, which includes flakes, cores, broken tools 
and manuports, follows this pattern only vaguely, its 
distribution being more uniform across the area 
collected.
3. The two principal forms of Kartan implements, pebble 
tools and core tools made on blocks, both have the same 
distribution pattern, suggesting not only cultural 
affinity but also possibly functional interchange- 
ability .
4. The three artefacts that appear to be the flake tool 
component of the Kartan assemblage, a flint steep edged 
scraper, a flint core and a small quartzite steep edged 
scraper, lie in the southeast corner of the site where 
they overlap, but do not exactly coincide with, the 
main concentration of Kartan tools.
With the frequent disturbance of the site, described above, 
these results must reflect the original distribution pattern 
only in a gross way. Therefore I have not thought it worth­
while to apply statistical tests for spatial non-randomness or 
association. Generally, the patterns observed at this site 
are similar enough to those from King George Creek to suggest 
a basic resemblance between the two sites.
Snug Cove (KISC 6645) The site is 2.5 km inland from Snug
Cove on the north coast of the island. At this point, where 
the plateau meets the shoreline abruptly, the coast is steep- 
cliff ed. Though not far inland, the site stands at 150 metres 
asl on a spur overlooking Kangaroo Gully. The nearly 
permanent waters of a creek running through this gully are 200 
metres from and 30 metres below the site.
\
Judging from a small patch of natural vegetation still 
remaining in the same paddock in which the site lies, the 
cover was fairly open eucalypt forest of medium height with a 
shrubby understorey. Larger eucalypts form a closer canopy 
along the creek.
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Like the King George Creek and Conroy's Stockyard sites, the 
Snug Cove site is on a gently slope facing north, and is near 
a reliable source of fresh water. Although quartzite does not 
outcrop on the actual spur on which the site stands, there are 
exposures along the ridge from which the spur projects, within 
a few hundred metres of the site. Quartzite pebbles can be 
found on the beach at Snug Cove.
Mr G. Brooksby, the manager of the Snug Cove property, had 
collected most of the stone artefacts from the site following 
its initial ploughing after clearance, shortly before my visit. 
With him, I examined the site and collected all the remaining 
artefacts visible on the surface. These were all within an 
area of approximately 100 x 200 metres. Because so many of 
them had been collected already, I did not locate more 
precisely the artefacts that still remained. Although I thus 
have no information about the distribution of stone within 
the site, I am confident that, in combination, Mr Brooksby's 
and my collection form a valid sample.
Q
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CHAPTER IV
CLASSIFICATION OF THE KARTAN INDUSTRY
Initial division of the material
I began by inspecting the range of industrial material from 
the three surface sites (RISC 6645, KISB 9249 and KIC 1043) 
which I had sampled by making total collections within 
selected areas. In all, the three sites yielded 739 pieces 
of stone weighing 270 kg nearly all of wrhich are quartzite.
This amount of stone, with an obviously high ratio of 
finished tools to waste, I judged sufficient to set up a 
system of classification. Not having been collected on 
previously the sites are highly suitable for sampling 
indicating that classification of their assemblages would 
provide a useful key to the Kartan industry.
Initially, by considering different sources of raw material 
and obvious technological traits, the material was divided 
into broad categories on which more refined studies would 
later be based. The categories used, together with the 
criteria for choice (in brackets), are set out below.
1. Flakes separated from both cores and manuports (the 
latter being lumps of foreign rock without obvious 
flaked surfaces).
2. Flakes divided into:
(a) flake tools (secondarily retouched),
(b) utilised flakes (use wear, but no retouch, apparent)
(c) trimming flakes (struck from the working edge of 
a tool),
(d) waste flakes (simple flakes without the 
characteristics listed for a, b and c).
3. Cores divided into:
(a) core tools (cores modified for, or through, use as 
a tool),
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(b) simple cores (no such modification apparent).
4. Cores of both kinds divided according to the immediate 
source of raw material:
(a) pebble (beach),
(b) block (massive quartzite often outcropping on, or 
close to, a site and split along natural fracture 
planes into blocks, rhomboid in section).
5. Core tools on pebbles are either:
(a) flaked (pebble tools),
(b) unflaked but pitted (hammer stones),
6. Bec£iuse quartzite outcrops within the three site areas 
collected, flake surfaces are the only obvious criterion 
for selecting the products of human industry. It follows 
that from these sites all tools made on blocks have been 
intentionally flaked.
7. Following the classification used by Australian 
archaeologists generally, details of which are given 
later in this chapter, flaked tools made on blocks are 
of three kinds:
(a) horsehoof cores,
(b) karta,
(c) others.
Preliminary description of the principal tool types
The principal tool types that emerge? through division of the 
industrial material by the above method are in the main those 
described as typifying Kangaroo Island industries by earlier 
writers (Tindale 1937; Cooper 1943, 1960; Bauer 1970).
These will now be described individually.
Pebble tools Consistent with Cooper's (1943:346) claim for 
Kangaroo Island generally, unifacially flaked pebble tools 
predominate numerically among the tools in my collections.
From the start it was obvious that pebble tools vary in both 
form and size, but whether these variations indicated discrete
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sub-types or different extremities of a continuous range was 
not clear. Subjectively I favoured the latter explanation 
because an overall homogeneity seemed to me to override the 
variation. I nevertheless sub-divided the pebble tools 
according to what appeared to be clusterings of traits, with 
the intention of testing at a later stage their metrical 
attributes for homogeneity and variation, Even if such tests 
showed that the groups did not correspond to discrete types, 
this sub-division was still a useful method for initially 
describing the variations in form.
In the scheme presented below those pebble tools flaked 
basically along one longitudinal margin, and given the code 
prefix '1', correspond both to Tindale's (1937;46) "dominant 
implement of the culture .... the elongate pebble-core 
implement, hammer-flaked along one margin" and to Cooper's 
(1960:484) "typical pebble chopper implement whose massive 
form when completed is attained by primary and secondary 
hammer flaking and trimming".
Such tools I placed provisionally in four sub-groups:
1A The typical Kangaroo Island pebble tool as I had
construed it from my earlier examination of museum 
collections made largely by Cooper who illustrates 
some of the tools (Cooper 1943). The 1A pebble tool is 
semi-unifacial, flaked along one side, and has an edge 
shape ranging from straight to slightly convex when 
viewed in plan (Fig 4.1). Compared with sub-groups IB 
to ID, the 1A tool is more elongated and seems to have 
a working edge that is more acutely angled.
IB Though essentially side-worked, the IB tool has an edge
that is either markedly convex or sharply angled when 
viewed in plan (Fig 4.1). A few specimens may original!} 
have been 1A tools that have snapped transversely 
judging from the much lighter secondary modification 
along what could be the snapped edge . Such lateral 
breaks, but without subsequent modification of the 
broken edge, are common among the broken pebble tools 
(not included in this count of whole tools). In plan,
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IB tool is squatter (i.e. less elongate) than 1A, with 
the length of working edge forming a higher percentage 
of its whole margin. The working edge appears more 
overhung and possibly somewhat steeper.
1C On this tool there are working edges along a side and
at one end with a marked point of inflection where the 
two edges meet (Fig 4.2). Fairly elongatg in form, the 
1C tool appears to be essentially a 1A tool to which a 
much shorter edge has been added to one end.
ID This is similar to the 1C tool but. with short working
edges at both ends (Fig 4.3) .
Pebble tools worked along both longitudinal margins, and given
the code prefix '2', are in two sub-groups:
2A This tool is fully unifacial, primary flaking having
removed all, or nearly all, cortex from the dorsal 
surface (Fig 4.2). On some specimens the working rtdge 
continues around the whole margin. Fully unifacial 
pebble tools, called 'sumatra-type' by McCarthy (1967: 
19), are noted by Cooper (1960:484) as being far less 
common on Kangaroo Island than semi-unifacial forms.
2B This is an asymmetrically worked tool with two working
edges, flaked from both dorsal and ventral surfaces 
along the opposing long margins (i.e. not bifacially 
flaked). It is not described for Kangaroo Island by 
earlier writers.
Block tools Tools made on blocks of outcropping stone - as
distinct from pebbles - I place in three sub-groups:
A. The horsehoof core, as described by Tindale (1937:49),
McCarthy (1967:18, McCarthy et al. 1946:10-12), and 
Mulvaney (1957:181), and seen by them as typical of 
Kartan assemblages. In essence this is a massive, 
high-domed core-tool which has been flaked from a flat 
to slightly concave base (Fig 4.4). Often the body of 
the tool has a greater circumference than the base, 
producing a noticeable overhang above the working edge.
0Fig 4.2
JVM
PeDble tools from Kartan sites on Kangaroo Island:
a ' from Snug Cove' is subtype 2A; b, from Conroy's 
Stockyard, is subtype 1C.
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Fig 4.4 Block tools of quartzite from mainland Kartan
sites: a is subtype A (horsehoof core) from
Cape Jervis, Fleurieu Peninsula; b is subtype 
C from Wakefield River.
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B. The karta, depicted by Tindale and Maegraith (1931: figs 
10-11) and described by Tindale (1937:48) as a discoidal 
block trimmed around most of its circular perimeter 
(Fig 4.5). It differs from the horsehoof core in its 
flatness and the absence of an overhung edge. However, 
Cooper, who worked on Kangaroo Island more extensively 
than Tindale, does not mention the karta when describing 
a collection of some 900 tools from the island (Cooper 
1943), while in my collections there are only four 
tools conforming to Tindale's description, which 
suggests his claim for the karta as a type requies 
critical scrutiny, as both McCarthy et al. (1946:19)
and Mulvaney (1961:67-69) imply.
C. This sub-group contains all tools made on blocks that 
do not conform to the types assigned to sub-groups A 
and B. They are identified by the presence of a 
working edge trimmed, usually, along only a short 
section of the margin of a block that lacks 
consistency in form (Fig 4.4, 4.6). They do not accord 
with the general definition of a horsehoof core, 
although Cooper (1943:350-8) assigns similar specimens, 
as well as true horsehoof cores (my sub-group A), to
a 'horsehoof series' and suggests that such tools 
after numerous resharpenings, gradually approached the 
horsehoof form. Presumably, therefore Cooper refers 
to his horsehoof series when discussing the number of 
horsehoof cores in his Kangaroo Island collections.
Hammerstones Hammerstones are placed in two sub-groups:
A. Whole pebbles with characteristic hammerstone pitting 
and depressions (Fig 4.7).
B. Split pebbles, usually with small bifacial flake scars 
along a split edge as well as pitting on the cortex 
surface.
Flake tools These are steep edged scrapers similar in form
to those found at a number of Australian sites (see Chapter
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Block tool of metaquartzite from Kartan site at 
Lake Wangary, Eyre Peninsula.
Fig 4.6
Fig 4.7 Artefacts from Kartan sites on Kangaroo Xsland: a, from Snug Cove, is a hammerstone with double 
anvil pits on opposing faces; b, from r.itiq 
George Creek, is a resharpening flake removed 
from the working edge of a pebble tool; c, from 
King George Creek, is a pebble tool of subtype 1A
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VIII). On Kangaroo Island they are made mostly on pieces of 
reef quartz and have been found in reasonable number only at 
the Hog Bay River site {Fig 4.8) . The reasons for this 
apparent rarity have been discussed (Chapter III) and 
typological details of the tools are given in Chapter VI.
Numerical procedures
Classifying the Kangaroo Island tools has the main purposes 
expressed by Doran and Hodson (1975:159) for archaeological 
classification generally: "the summarisation of data for 
descriptive purposes and a means of generating fruitful 
hypotheses". Proceeding to a more rigorous description of the 
Kartan tools than the intuitive classification given above 
demands the quantification of numerical characteristics about 
which statistically precise statements can be made. By 
numerical methods hypotheses can not only be generated but 
precisely stated and tested.
While it is important to select sufficient attributes to 
portray the characteristics useful for description and 
discrimination, there are dangers in haphazardly collecting 
data that will mostly be superfluous. The statistical error 
in using an excessively large number of variables and 
manipulations thereof is recognised by Nie et al. (1975:3) who
show through a simple probability model how even randomly 
distibuted data, if used to excess, can produce some 
'significant' results. Thus, the selection of data sensitive 
to specific hypotheses seems preferable to the broad empirical 
net, making it desirable for an archaeologist to have some 
idea of the questions to be asked, and the range of character­
istics most likely to answer them, before choosing and 
measuring attributes.
I looked at the possible relationship of the Kartan with other 
of the earlier industries of Australia, and relevant areas 
nearby, seeking useful hypotheses and the attributes best 
fitted to test them; I classified the Kartan tools intuitively, 
seeking the range of suitable attributes, as well as
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Fig 4.8 Steep edged scrapers from Kartan sites on Kangaroo 
Island: a, b, and c, of quartz, from Hog Bay
River; d of flint, from Conroy's Stockyard.
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clusterings of these that might define archaeological types;
I considered the varied locations of Kartan sites, and the
patterned spatial distribution of tools within sites, that
might have a reflection in tool forms.
From this background the following initial aims emerged:
1. To describe the Kartan industry in a way that would 
allow comparison with other relevant industries, by 
choosing attributes already found useful in their 
typologies.
2. To test between my collections for consistency and to 
search for a common description of the Kartan that 
transcended the inter-site differences to be expected 
from such varying influences as time and environment.
3. On a narrower scale, and by concentrating more on such 
functional characteristics as edge shape and use 
damage, to recognise and explore the patterning of 
inter-site differences and seek their causative factors.
4. To test earlier descriptions of the Kartan, notably by 
Tindale (1937), Cooper (1960) and Matthews (1966), 
which were based on an agglommeration of tools from a 
number of surface sites, against the range of my own 
systematically gathered samples.
5. If discrepancies were to emerge between these two sets 
of data to re-examine Matthews' (1966) conclusions 
regarding the relationship of the Kartan with similar 
industries in Australia and beyond.
6. Guided by my intuitive classification, to look for a 
patterning of attributes that might indicate nev; tool 
types and to re-assess the validity of some of the 
types well known from earlier work on Kangaroo Island.
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The attributes chosen
For reasons given above, the list includes principal 
attributes used by Mulvaney (Mulvaney & Joyce 1965), Lampert 
(1971a), Jones (1971) and Flood (1974) to describe and compare 
assemblages of the core tool and scraper tradition; also 
those attributes chosen by Matthews (1965a) for Kartan and 
similar industries, found useful enough to Ipe published later 
(Matthews 1966), and attributes pertaining to edge 
configuration and modification which arose from examining my 
own Kartan collections. On some tools, the retouched margin 
clearly contains two or three separate working edges that 
differ in their orientation as well as in form. Therefore I 
recorded the characteristics of these edges separately (cf. 
White 1972). On completing this exercise, tools with three 
edges (ID) were found to be so rare that I excluded the third 
edge from the main body of data manipulation.
Attributes 1. continuous variables
Length, breadth, height These measurements were made in 
millimetres at right angles to each other with the aid of a 
measuring board. Length and breadth refer, respectively, to 
the longer and shorter axes of a tool in the same plane in 
which the working edge lies. Height is perpendicular to that 
plane.
Length/breadth ratio To make the results directly 
comparable with those of Matthews (1966), this was calculated 
length x 100/breadth, instead of the more customary method of 
expressing the smaller measurement (breadth) as a percentage 
of the larger (length). However, it requires only a simple 
calculation to convert any given value from one system to the 
other.
Breadth/height ratio In like manner, and for the same 
reasons, this was calculated breadth x 100/height.
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Length of retouch and percentage of retouch Measured 
circumferentially around the base of a tool, these attributes 
record the total length of working edge in mm. and express it 
as a percentage of the base (cf. Mulvaney and Joyce 1965:182).
Weight Measured to the nearest gm.
Edge length The length of each edge on a tool was recorded 
separately. On the majority of tools, which have a single 
edge, this value is the same as the length of retouch.
Edge 2/edge 1 ratio On tools with two edges, the longer 
edge is designated 'edge 1', the shorter 'edge 2'. The edge 
2/edge 1 ratio expresses the shorter as a percentage of the 
longer.
Edge angle The angle of each working edge was measured with 
a goniometer. Because these are no bifacially worked tools 
among the Kartan tools in my collection, each working edge is 
the intersection of the base with a face modified by retouch 
and/or use wear. On some tools these two surfaces intersected 
cleanly, allowing easy determination of the edge angle, but 
on the majority blunting of the edge had produced a rounded 
intersection that made the angle difficult to determine. 
Employing some subjectivity, I extrapolated visually from 
flatter parts a few mm away from the actual intersection of 
the two faces to estimate the edge angle prior to blunting. 
Another problem, variation in angle along the length of an 
edge, was overcome by taking the mean of three measurements, 
as advocated by Jones (1971:333). Steeply overhung edges 
were measured with the aid of an engineer's template former, 
as suggested by Crosby (.1967) .
Edge height A Measured vertically from the base, edge 
height A is the mean height of the primary flake scars that 
mark the initial shaping of each edge (cf. Jones 1971 : 331).
Edge height B Measured vertically from the base, edge 
height B records the average height of secondary modification 
to an edge (cf. Jones 1971:331). Short terminated flake 
scars, which are the most common form of secondary 
modification, lie within an easily recognised narrow strip 
along the edge of a tool.
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Edge height B/A ratio The smaller edge height (B) is 
expressed as a percentage of the larger (A) (cf. Jones 1971: 
335) .
2» nominal variables
Edge shape The shape of a working edge, viewed in plan, was 
assigned to one of the following categories: (a) concave,
(b) straight, (c) convex, (d) irregular, (e) V-shaped.
Disposition of retouch In describing the way in which a 
length of working edge is disposed around the margin of a 
tool, I follow the common practice (e.g. Coles and Higgs 1969: 
65; McCarthy et al. 1946:24) of discriminating between side
and end worked tools. On Kartan tools my definition of 'side', 
in this context, is one of the long margins (more of less 
parallel to the tool's long axis), while 'end' follows as a 
sufficiently self descriptive term. Using the code, S = side 
and E = end, the disposition of retouch is either , E, S, EE, 
ESE, SE, SS, SSE or SESE (Lampert 1971a:20). It will be noted 
that these categories are ranked, approximately, in ascending 
order of magnitude. Initially, I paid no attention to suet 
arrangement, but during manipulation of the data I recoded the 
classes to take advantage of rank correlation statistics.
Type of secondary edge modification Three basic elements of 
secondary modification to an edge are recognised:
(a) Short, terminated flake scars (Gould et al. 1971:159- 
60), equivalent to the 'short, stepped flakes' seen 
by Jones (1971:335) on Tasmanian stone tools;
(b) larger, more invasive flake scars, similar to those 
described as 'simple retouch' by Gould et al. (1971: 
159) or the 'percussion retouched edge, with distinct 
scar beds separated by spurs' illustrated by McCarthy 
(1967:20) ;
(c) bruising, which typically has blunted the edge 
sufficiently to invade both faces for 1—2 mm; viewed 
under magnification, bruising is often made up or
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many tiny, short, terminated flake scars, and is 
presumably the same as Jones' (1971:336) retouch 
category no.4 - 'intense stepped-flaking, bruising 
of the edge'.
For all edges, each of these three classes of edge modification 
is recorded according to the presence of some (S), all (A) or 
none (N), the possible range of combinations being, ANN, NAN, 
NNA, SSN, SNS, and NSS.
Amount of overhang The amount by which the body of a tool 
overhangs its working edge was judged according to three 
categories:
(a) none, (b) some, (c) extensive.
Shape of base This attribute describes the shape of the 
base of a tool, i.e. the face from which the edge was flaked, 
according to the following catefories: (a) concave, (b) flat,
(c) convex, (d) keeled.
Type of_pitting On many of the flaked pebble tools, as well
as on actual hammerstones, pitting typical of hammerstone use 
is visible on the cortex surface. This seems a common trait 
for Kangaroo Island flaked pebble tools, because it is on 
record for collections other than mine (Cooper 1960:484; 
Matthews 1966:6). Four main categories were recorded:
(a) light, casual pitting, not noticeably concentrated in one 
area, (b) pitting concentrated at the end of a tool, (c) 
pitting concentrated along the side of a tool, (d) deep 
pitted depressions in a face. In addition, combinations of 
these categories were recorded.
Type of blank The categories to which tools were assigned 
on the basis of type of blank are: (a) pebble core,
(b) flake struck from a pebble, (c) block, (d) flake struck 
from a block.
Analysis
Choice of Statistics In the choice of methods I owe much to
earlier typological studies, both in Australia and elsewhere.
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Until the mid 1960's the practice had been to describe 
populations of Australian stone tools in terms of idealised 
types, of which Tindale's (1957)'Pirrian* and McCarthy's (1948) 
'Bondaian' are examples. For industries in which characterist\ 
type fossils exist, like pirri points and bondi points, this 
method works well enough in recognising industries and in 
seeing their relationships spatially or temporally, but not 
where such distinctive tool forms are absent, as is the case 
in Australian older industries generally. This was 
recognised by Mulvaney (1961) in criticising earlier claims 
for some Australian prehistoric cultures like 'Tartangan' 
(Tindale 1957) .
In the mid-1960's the concept of using simple population 
statistics to characterise the stone tools within an industry 
reached Australian arahaeology. To describe and compare 
scrapers from several levels of Kenniff Cave, Mulvaney 
(Mulvaney and Joyce 1965) plotted histograms for visual 
examination from percentage - frequency distributions of 
various metrical attributes. This method was improved upon by 
Matthews (1965a, 1966), who compared several different groux^ s
of Australian and Southeast Asian pebble tools, not only . 
through frequency distributions but also by hypothesis tests 
based upon mean and standard deviation values of several 
attributes. Since Matthews' work, this method was used in a 
number of studies of Australian stone tools (Lampert 1971a? 
Jones 1971; Pearce 1973; Flood 1974), the t-test (see e.g. 
Hoel 1966) being the most popular kind of hypothesis test.
Further information about stone tool populations is gained by 
studying relationships between pairs of attributes. In 
studying the Kenniff Cave scrapers, Mulvaney calculated the 
correlation coefficient between edge angle and scraper 
thickness to show that, for a particular group of scrapers, 
the two attributes were positively related (Mulvaney and Joyce 
1965:186). Correlation coefficients of this kind, using 
Pearson's - r technique, were subsequently employed in other 
studies which also tested the significance of the correlation 
through use of a t - statistic (Jones 1971, Lampert 1971a) .
The more ambitious of these used computer calculated matrices
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displaying Pearson's - r for all pairs of continous variable. 
Because the wealth of information in such matrix makes overall 
trends difficult to discern by visual inspection, mathematical 
methods were soon employed to extract groups of inter-related 
variables. Such methods, subsumed under the title 
'multivariate analysis', have the general aim of simplification! 
they seek the identity of a few 'unobserved variables' that 
characterise the larger array of 'observed variables' (Van de 
Geer 1971) . The unobserved variables are known variously as 
factors, components, variates, functions, etc., according 10 
the type of multivariate analysis used.
Thus Glover (1969) used factor analysis to examine a sample 
of Australian backed blades employing the R ~mode technique 
to seek significant groupings of attributes and the Q - mode 
to look for clusterings of individual tools that would suggest 
types. Although the latter promised to be a powerful 
classificatory technique, little use of it has been made 
because computer core size severely limits the number of 
artefacts that may be treated. Jones (1971) defined and 
compared Tasmanian scraper groups partly through the use of 
cluster analysis, a technique that extracts intercorrelated 
sets of variables, within which the level of correlation can 
be controlled by the research worker.
Relationships between nominal variables were found simply by 
cross tabulation,their significance often being tested by chi- 
square (e.g. Bowdler 1970) . Cross-tabulation has been used 
also to seek relationships between continuous and nominal 
variables (e.g. White 1972), although this method generates a 
formidable number of tables if all variables in an average 
data set are cross-tabulated pairwise.
Multivariate classificatory methods which have used 
successfully overseas, include hierarchical clustering 
(Hodson 1970), partial correlation coefficients (McBurney 
and Callow 1971; cf. Jones 1971), principal components 
analysis (White and Thomas 1972; Azoury and Hodson 1973) and 
discriminate function (canonical variate) analysis (Graham
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1970; Doran and Hodson 1975). Of these, principal components 
is a form of factor analysis that simply extracts the most 
clearly defined groups of variables from a correlation matrix 
and avoids an assumption of 'classical' factor analysis that 
variable groupings reflect underlying factors in the data 
(Kim 1975). Discriminant function analysis holds out 
particular promise in that it compares several discrete sets 
of data by multivariate means and allows them to be ranked, 
relative to one another, in order of dissimilarity. it h . C X . 9  
been used to compare groups of artefacts of the same general 
type but from different sites, the dissimilarity ranking being 
construed as archaeological distance (Leach 1969; Graham 1970).
Statistics used My strategy was to work from the known co 
the less well known, starting with simple descriptive statistics 
and moving gradually towards more advanced analytical 
procedures. This was prompted by initial unfamiliarity with 
some of the multivariate statistical techniques, adopted 
recently by archaeologists (e.g. Clarke 1968; Doran and 
Hodson 1975), that seemed applicable to my study. By 
beginning v/ith techniques with which I was familiar, I hoped 
to see patterns in the data at a simple level of analysis, 
that would be visible also through the more elaborate 
procedure. This course, I reasoned, would help me to grasp 
intuitively the meaning of the results of multivariate 
analyses by their relationship to more familiar statistical 
models; it might also allow the explanation of patterns 
visible through multivariate analyses in simpler, and 
therefore more economic terms.
Manipulation of data Nearly all the techniques I required 
were available as computer programmes within library packages, 
the most useful being Statistical package for social scientists 
(Nie et al., 1975). Once the raw data were filed within the 
computer's memory system, it was possible to select a number 
of useful operations from a seemingly endless array of programmes 
sub-routines and modifications in the package. With commands 
to the DEC-10 computer given directly through a remote 
terminal, the system was found to be fast and flexible.
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The following routines were used:
1. Univariate. To describe individually the distribution 
of each variable measured in the interval scale, the mean and 
standard deviation values were calculated and porcontflgp- 
frequency histograms plotted. Normality was cheeked by 
computing skewness and kurtosis. Relationships between 
distinct groups of artefacts were explored by comparing each 
of the measured variables (e.g. the lengths of pebble tools 
between the three main surface sites). Variations detected
by visual examination of the histograms were tested for 
significance, using the t-test for two populations and 
analysis of variance to test between three or more populations, 
as advocated by Simpson et al. (1960:258)
2. Bivariate■ Three techniques were used to study 
relationships between pairs of attributes.
(a) For variables measured in the interval scale scatter- 
grams were plotted, principally to seek bivariate 
modalities that might not be visible in the individual 
histograms for each of a pair of variables (Doran and 
Hodson 1975:173).
(b) Although the same scattergram show the amount of 
correlation between two variables, a more precise 
measure is Pearson's - r correlation coefficient, which 
can be tested for significance with a t-statistic 
(Moroney 1953:311). Because the multivariate analytical 
programmes I used also provided for the output of 
correlation matrices,their separate computation was 
unnecessary.
(c) To examine the relationship between nominal variables, 
cross tabulation was used. This method also provided a 
rough idea of the correspondence between interval and 
nominal variables, scores of the interval scale being 
dispersed into two ordinal categories according to 
whether their values fell below or above the mean.
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Differences observed in the distribution of cell counts 
were tested for significance by chi-square contingency. 
For tables in which both variables could be ranked on 
the ordinal scale, Kendall's tau rank correlation 
coefficient was calculated to test the degree of 
association (Siegel 1956:213).
3. Multivariate. Basically, two methods were used to
examine the relationship between more than two variables.
(a) Within assemblages, groups of correlated attributes were 
sought by principal components analysis. The technique
I chose includes the Varimax rotation advocated by 
Doran and Hodson (1975:200). As well as producing a 
Cartesian plot to allow the detection of possible 
clusters of attributes, the output includes a table of 
factor score coef f iceint. s, from which, through a second 
computation, it is possible to build composite factor 
scores for each artefact, in the manner described by 
Doran and Hodson (1975:228-311). These values, when 
plotted against Cartesian coordinates, produce a 
scattergram showing the multivariate relationship of 
the artefacts within an assemblage. In producing a 
plot of artefacts rather than variables, the technique 
is similar to Q-mode factor analysis and has the 
advantage of allowing a large number of cases to be 
treated.
(b) A technique developed specifically for examining the 
multivariate difference between populations is 
discriminant analysis. Output from a typical 
programme includes not only discriminant scores for each 
group but also values that allow the group centroids to 
be plotted in reduced (two dimensional) space. I found 
this particularly useful for looking at archaeological 
distance between several distinct populations of 
artefacts. A sub-routine of the discriminant programme 
computes Mahalanobis (D^ ) distance which can also be 
interpreted as archaeological distance with the further 
advantage that it can be tested for significance.
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As well as being a powerful analytical tool, discriminant 
analysis is useful for classifying objects (Klecka 1975:435).
As outlined above, the analytical stage allows the discovery 
of discriminating variables and shows multivariate distance 
between groups. Following this initial analysis, the 
classification technique can be used, either to classify 
new cases or simply to classify the original set of cases to 
see how many were classed correctly by the variables used.
I found the classification technique valuable for checking the 
integrity of the analyses which indicated that Kartan tools 
were a discrete group within a range of similar tools found 
elsewhere in Australia.
For discriminant analysis to be effective, the data should be 
multivariate normal with identical variance-covariance matrices 
for the various data sets (Seal 1966:124). Inspection of the 
matrices suggested that my data did not satisfy these 
conditions fully, even though all the results 'made sense' in 
terms of a subjective appraisal of the univariate analyses. 
Therefore I checked the main results through a second 
procedure, local density analysis (Johnson 1977, Johnson pers. 
comm.), in which the amount of correlation between groups is 
computed by a non-parametric method, thus avoiding the 
strictures of the normal distribution. The correlation matrix 
resulting from this procedure was then subjected to 
principal components analysis which produced a Cartesian plot 
showing multivariate distance between groups of tools. In 
all analyses this second method gave essentially identical 
results to those produced by discriminant analysis, from 
which I concluded that both procedures, being mutually 
supportive, had given valid results.
Comparisons between the three principal surface sites (KISC 
and KIC)
The three sites were compared both through a breakdown of the 
various artefact classes and through the attributes of the 
main types of implement. This was aimed not only at looking 
for variation and seeking its explanation, but also at
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checking the validity of samples as being representative of 
the island's industry. Little variation between the samples 
would suggest that the collections give a true picture of the 
Kartan industry on Kangaroo Island, allowing comparisons to 
be made with industries elsewhere.
A breakdown of stone artefacts from the three sites, using 
the classificatory system described earlier, is set out in 
Table 4.1. Immediately apparent is the numerical predominance 
of core tools over flake tools by a ratio of more than 100 to 
one. This disparity reinforces the view long held by 
archaeologists that the Kartan industry consists essentially 
of core tools made on both pebbles and blocks of stone. Only 
three examples of the multiplatformed core usually associated 
with flake tool industries in the region (Lampert 1976) are 
present in the entire collection. All three are from one 
site (KIC) and are on quartzite blocks.
Also noticeable is a paucity of the waste flakes that would 
be expected if tools had been made at the site. Experiments 
in which pebble tools were replicated, show that between five 
and fourteen readily visible large flakes (>2.6 cm square) 
and 10 or 11 fairly visible medium sized flakes (>1.2 cm 
square), as well as numerous tiny chips of stone, are produced 
in the manufacture of one implement.
For the Schnapper Point site in northern New South Wales, 
where pebble tools predominate numerically among retouched 
pieces, approximately 10 flakes or chips of stone per 
implement were found. McBryde (in press) considers this a 
ratio too low for actual tool making when compared with 
Seelands rock shelter (McBryde 1974) but believes the 
disparity to result from the different methods used to 
recover the artefacts, those from Seelands being gained by 
sieving the deposit, while at Schnapper Point artefacts were 
simply collected from an exposed surface. To examine the 
possibility of an inadequate method of collection, I excavated 
4 in the richest part of the King George Creek site (KISB) 
to a depth of 15 cm and sieved the soil. An enormous number 
of pieces of, apparently naturally fractured, reef quartz was 
discovered, but not one piece of flaked quartzite.
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The evidence considered above suggests that if tools had been 
made on the sites, there should be many more waste flakes 
than the one per implement actually found. The most likely 
explanation for pebble tools is that the tools were made near 
the beaches that provided the pebbles and not on the sites 
under investigation. Flakes with pebble cortex would have 
been found had they been present since they are readily 
visible among the natural debris from eroding quartzite 
outcrops on the sites. Many of the flakes found with pebble 
cortex are trimming flakes, which show that pebble tools were 
resharpened at the sites. For tools made on blocks of 
quartzite, however, which were almost certainly made in the 
near vicinity, if not on the site itself, the most likely 
explanation for the apparent absence of waste flakes is that 
they were not visible among eroded quartzite fragments 
occurring naturally on the surface.
There is a marked variation between all three sites in ratios 
of pebble to block tools. At King George Creek (KISB) pebble 
tools were clearly more popular, at Snug Cove (KISC) they 
have only slight numerical ascendancy, while at Conroy's 
Stockyard (KIC) pebble tools are markedly rarer than block 
tools. Statistical tests (Table 4.2) show the variation 
between all three sites to be significant, whether whole toois 
alone or both whole and broken are considered. An identical 
pattern can bca seen in pebble and block cores between the 
three sites (Table 4.1).
Comparing the attributes of tools between sites, Table 4.3 
sets out mean and standard deviation values for continuous 
variables, while Tables 4.4 to 4.7 give the scores for both 
nominal and ordinal variables. Scores for Edge 2 are omitted 
becciuse the number of tools with a second edge is insufficeint 
to allow valid comparison. Table 4.8, which lists only the 
statistically significant differences, shows that pebble tools 
are notably unvaried between the three sites, there being only 
one significant difference out of the 48 comparisons that can 
be made with three sites and 16 variables. Block tools vary 
more, with 10 significant differences. Block tools from Snug 
Cove (KISC) are larger than those from either of the other two 
sites, which do not differ significantly from each other in
TABLE 4.2 Variation in ratios of pebble to block 
tools at three principal surface sites
r "
(a) Whole tools only KISBNo %
RISC
No % No
KIC
%
PEBBLE 75 82 23 56 18 31
BLOCK 17 18 18 44 41 69
TOTAL 92 100 41 100 59 100
(b) Whole & broken KISB RISC KIC
tools No % No % No %
PEBBLE 137 88 28 61 32 39
BLOCK 18 12 18 39 51 61
TOTAL 155 100 46 100 83 100
(c) Chi-square matrix KISB RISC
L (whole tools) X2 Level x2 Level
KIC
RISC
39.54
9.45
>.005
>.005
6.55
—
>.025
(d) Chi-square matrix 
(whole and broken KISB RISC
tools) X2 Level X2 Level
KIC 65.21 >.005 5.92 >.025
RISC 18.26 >.005
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Attribute Significance Level
(a) Pebble Tools
POSITION OF RETOUCH K1C more frequently side
worked than K1SB or K1SC
tools, on which multiple >.02
edges more frequent
(b) Block Tools
BREADTH K1SC > KlC >.01
KlSC > K1SB >.05
HEIGHT KlSC > KlC >.001
KlSC > K1SB >.01
WEIGHT KlSC > KlC >.001
KlSC > K1SB >.001
HEIGHT A OF EDGE 1 KlSC > KlC >.001
KlSC > K1SB >.05
HEIGHT B OF EDGE 1 KlSC > KlC >.001
KlSC > KlSB >.05
Significant differences between 
three principal Kartan
core tools from the 
surface sites
TABLE 4.8
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any attribute. This size variation is seen in several 
attributes that relate to the dimensions of the tools, those 
varying significantly being breadth, height and weight. Edge 
height, which is correlated strongly with overall height, is 
also significantly greater on block tools from Snug Cove.
The stone assemblages from the three sites indicate a uniform 
overall pattern within which there is some local variation.
The uniformity may be seen in the universal predominance of 
core tools, the almost complete absence of secondarily worked 
flake tools, the paucity of industrial waste and the close 
typological similarity of pebble tools; while variation 
between sites is apparent in the differing ratios of pebble 
to block tools.
The proximity of raw material stand out immediately as the 
most likely reason for variation in assemblage composition.
The core tools are heavy. Pebbles are found only along the 
shore, whereas quartzite outcrops are widespread except to 
the south and extreme west where the beds are overlain by 
aeolian deposits. For three sites in question, all within 
the zone of outcropping quartzite and directly inland from 
pebble beaches along the island's northern shore, the most 
likely model is one of decreasing ratios of pebble to block, 
tools as proximity to pebble beaches diminishes. To compare, 
between these sites, the effort required to transport pebbles 
from the nearest beach, I have considered both the altitude 
of each site and its distance from the shore, two measurements 
to which effort must be proportional. Because they work 
cumulatively to increase effort, I have combined altitude and 
distance into a score, based on the percentage of the sum of 
distance plus the percentage of the sum of altitudes, 
contributed by each site. In combining percentage variations 
to indicate overall archaeological distance, this calculation 
is similar to Robinson's (1951) coefficient of agreement.
Table 4.9, which sets out these values, shows that the 
popularity of pebbles diminishes as the effort required to 
transport them increases.
KlSB K1SC KlC
Altitude (m) 80 150 80
Distance from shore (km) 2.9 2.9 17.0
Combined altitude - distance score 21 28 51
% of tools made on pebbles 82 56 31
TABLE 4.9 Inverse correlation of pebble tools with 
distance plus altitude from shoreline
Nonetheless, pebble tools were still found in significant 
numbers even on sites most distant inland, raising the 
question why pebbles were transported so far when quartzite 
outcrops are much nearer. Even at King George Creek (KISB), 
the site nearest the shore, pebbles were carried 3 km, 
although outcrops of massive quartzite are found within the 
site itself. At Conroy's Stockyard (KIC), where natural 
quartzite blocks are particularly abundant on the surface, 
pebbles still contributed 31% to the raw material, for core 
tools, despite a distance of 17 km to the nearest shore. This 
pattern was found also at inland sites from which tools were 
not collected systematically; at all such sites enough pebble 
tools were noticed to suggest that pebbles were an important 
source of stone.
As blanks for core tools, pebbles were obviously favoured 
more than outcropping blocks of stone. Among reasons that 
spring to mind is the rounded shape of pebbles, which suggests 
they were more favoured because they could more conveniently 
be hand held than the angular blocks. As has been demonstrated 
the dominant form of pebble tool on Kangaroo Island is semi­
unifacial, with rounded margin conveniently opposite the 
cutting edge. Another factor influencing choice might have 
been that beach pebbles, eroded from several different strata 
in the Kanmantoo Series, presented a greater variety of 
quartzite rocks from which selection could be made for such 
characteristics as hardness or ease of fracture.
The large numbers of pebbles available on most Kangaroo Island 
beaches could have permitted the selection of an ideal size 
and shape of blank for most individual pebble tools. At 
inland quarries, in the other hand, loose blocks are rarer 
and offer a less wide choice of blanks for block tools.
Perhaps this difference influenced the slightly greater 
typological conformity among pebble tools, compared with 
block tools, between the three sites.
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Differences within pebble and block tools
Table 4.10 sets out attribute means and standard deviations 
for sub-groups 1A to 2B of pebble tools, and A to C of bl^ck 
tools. I can see no appreciable differences between these 
values that cannot be explained by the criteria used to ais^ 
criminate the sub-groups. For example, it would be superfluous 
to point out that ID pebble tools are more extensively retouched 
than those in sub-group 1A, since retouch length is one of the 
criteria on which the division was based. There are thus no 
differences among the continuous variables that are independent 
of the criteria used to discriminate the sub-groups. For 
nominal variables the picture is similar, the only useful 
patterning of scores being a significant positive correlation 
between the amount of edge overhang and the extent of retouch 
(Tables 4.11 - 4.15). IB pebble tools have more pronounced 
overhang than those in sub-group 1A and 1C tools have more than 
IB, while among block tools horsehoof cores (A) have edges more 
overhung than have those in sub-groups C.
In general, however, there is insufficient evidence, independent 
of the selection criteria, to support the existence of the sub­
groups as discrete types. Rather the data appear to uphold my 
initial hypothesis that the sub-groups are really parts of a 
continuous range of variation in a few attributes.
These attributes stem essentially from one characteristic, 
namely the extent of retouch. As already noted, IP pebble tools 
are retouched along one long edge only, while there is a 
progressively higher percentage of retouch through sub-groups IB 
and 1C to ID, on which a mean value of 65% of the margin has 
been retouched, and, finally, to 2A, on which retouch forms 84% 
of the margin (Table 4.10). Similarly, block tools in sub­
groups C are retouched along one long edge, while types A and B, 
respectively the classic horsehoof core and the karta, are re­
touched around all, or nearly all, of their margins (X = 72.5% 
and 82.5% respectively).
Among both pebble and block tools there is thus a series 
ranging from specimens retouched only along one long edge to 
those retouched around most, in some cases all, of the margin.
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For this an explanation is offered by Cooper (1943:350-8), 
who suggests that block tools A and B belong to a continuous 
'horsehoof series' in which a tool when freshly made has a 
relatively acute edge that becomes progressively more obtuse 
and overhung with subsequent resharpenings. An identical 
explanation is offered by Cooper (1960:484) for the variation 
in form of Kangaroo Island pebble tools. A plausible extension 
of Cooper's hypothesis is that during such resharpening the 
original edge will not only be worked back but also extended 
further around a tool's margin. A limit will have oeen reached 
when all sections of the margin suitable for retouch are worked 
back until too obtuse and overhung for further use. With block 
tools the end point is the classic horsehoof (e.g. Mulvaney 1975 
182) which has a steep, overhung edge around most of its margin. 
By this argument the horsehoof core is thus the worked out 
remnant of a tool that began as a relatively amorphous block 
with a short working edge (sub-group C). On most pebble tools 
the limit is reached with a short length of pebble cortex still 
remaining on the margin. Judging from their steep, overhung 
edges, examples in sub-groups IB to ID seem to be worked out, 
including one (Fig 4.3), steeply worked around the entire 
margin, that has only the pebble cortex base to distinguish it 
from a horsehoof core. However, this is the only example in my 
collections of a pebble tool that has reached this attenuated 
form, whereas horsehoof cores constitute 25% of the block tools.
Thus the variation in shape of both pebble and block tools can 
adequately be explained through resharpening, the occurrence or 
which at all three sites is demonstrated also by the presence 
of numerous trimming flakes. Further support for this view may 
be seen in the consistent increase of the amount of edge overhang 
with retouch length (Tables 4.12 and 4.16). Although edge angle 
is positively and significantly correlated with overhang, there 
is no significant change in edge angle between the sub-groups.
Ethnographic support for this interpretation is provided by 
Hayden (1976:203) who illustrates the same chopping tool after 
each of eight resharpenings during its useful life. By 
measuring these drawings I found that the percentage of the 
margin retouched increased from 37% to 56% during the sequence 
of resharpening. Hayden suggests (1976:190) that the reduction 
in weight caused by continual resharpening may be reason for the 
tool eventually being considered useless.
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Although I had selected four block tools, all from KIC, as 
examples of the karta (sub-group B), they appear identical to 
horsehoof cores (sub-group A) except in height and,consequently 
in weight. Suspecting that the two sub-groups are really parts 
of a continuous range in this one characteristic, I arranged 
the four karta together with five horsöhoof cores from the 
same site in order of increasing height. As the bar graph 
(Fig 4.9) for these values shows, there is an inflection at 
the point where the thickest Karta meets the thinnest horse­
hoof core, but not pronounced enough, considering the size 
of the sample, to support the existence of two separate tool 
types.
Differences between pebble and block tools
Tables 4.17 and 4.18, which set out the variation in 
attribute scores between pebble and block tools, show a 
number of differences. Block tools are more massive than 
pebble tools, a characteristic displayed mostly in breadth, 
height and weight. There are also a few differences in 
shape and placement of the working edge.
The best bivariate separation between the two forms of tooi 
is given by height and weight (Fig 4.10) , in which the wider 
range of variation in these two attributes for block tools 
can clearly be seen. Even so, most block tools (about 70%) 
fall within the same field as pebble tools.
Multivariate analyses reveal very little difference between 
the two groups. This can be seen on the scatterplot (Fig 4.11) 
of individual tools, the multivariate values for which were 
computed, from a principal components analysis of attributes, 
by the factor score coefficients method described earlier.
The same picture is revealed by the more powerful 
discriminant analysis, which seeks to maximise differentiation 
(Klecka 1975:435). The two histograms of discriminant scores, 
for block and pebble tools respectively, show no real dis­
placement along the horizontal axis (Fig 4.12). However, the 
two forms appear to be separated slightly more in later
Karta Horsehoof cores
(sub group B) (sub group A)
Fig 4.9 Bar graph comparing heights of Karta and 
horsehoof cores.
Significance Levels MeanStandard Devotion
NS >.05 >.01 >.001 Pebble Block
Length •f 106.620.0
106,4
20.2
Breadth + 74.612.1
85.4
16.6
Height + 55.49.9
65.0
17.8
Breadth/Length + 145.229.9
126.9
22.4
Height/Breadth + 137.828.8
144.1
56.0
Retouch Length + 155.357.3
156.7
71.4
Retouch Percent + 51.916.5
51.0
21.8
Angle Edge 1 + 80.68.9
84.0
8.7
Weight + 520.6199.4
881.7
451.4
HT. A Edge 1 + 38.111.6
39. 3
10.6
HT. B Edge 1 + 8.02.1
8.1
2.0
HT. B/A Edge 1 + 22.49.6
22.2
10.2
TABLE 4.17 : Pebble and block tools compared by univariate
t-tests
Attribute SignificanceLevel.
Straight edges more frequent on
pebble tools
Convex edges more frequent on block tools 
End working more frequent on block tools
.01
.005
.005
TABLE A. 18 Nominal attributes significantly different 
between pebble and block tools
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disciminant analysis.
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discriminant analyses (Fig 4.13, Table 4.19), in which the 
sites are treated separately.
Despite the statistical significance of the univariate 
differences, multivariate analyses suggest they may have 
little archaeological importance, at least with regard to 
the fairly broad relationships with which this thesis is 
largely concerned. Wright (1974) has argued for stone 
industries elsewhere in Australia that cultural variation is 
not a natural consequence of statistical differences. I 
interpret this to mean that a significant statistical 
relationship is a necessary but not a sufficient condition in 
archaeological interpretation, which demands the consideration 
of a widejr range of evidence. In the case of pebble and block 
tools from Kangaroo Island, both appear to be functionally the 
same tool, a heavy wood working tool used largely for chopping, 
as indicated by a resemblance to ethnographically observed 
specimens (Tindale 1941; Gould et al. 1971; Hayden 1976).
Functional equivalence is suggested also by the replacement of 
one form by the other according to the proximity of sites to 
pebble beaches.. It is further supported by a similarity in 
edge damage characteristics, short stepped flake scars being 
the most common type of edge damage on both pebble tools (on 
58% of tools) and block tools (on 57% of tools). In addition, 
it will be demonstrated later that differences between the 
two forms of tool are minor compared with the variation among 
pebble tools from widespread localities in Australia. From 
consideration of these arguments I believe that the statistical 
difference between the attributes of pebble and block are 
explained adequately by the diverse nature of the sources of 
raw quartzite and that cultural variation or functional 
differences are not to be invoked as possible reasons.
Most other archaeologists depict Kangaroo Island block and 
pebble tools as separate types (Tindale 1957:5; Cooper 1960: 
485-6; McCarthy 1976:20-1; Mulvaney 1875:182), though part 
of the same Kartan tradition (Tindale 1957; McCarthy 1976). 
However, Matthews implies that the two forms may be identical 
when concluding from metrical analysis that there is no 
essential difference between pebble tools from Kangaroo Island 
and horsehoof series tools from Wakefield River on the nearby
mainland (Matthews 1966). Pebble and core tools from 
Kangaroo Island were seen as discrete types because classic 
pebble choppers (pebble tool sub-group 1A) were compared with 
classic horsehoof cores (Block tool sub-group A). Under the 
hypotheses that tool form varied as a result of re-sharpening, 
the comparison was thus between freshly made pebble tools and 
v/orked out block tools. When like is compared with like the 
distinction is much less obvious: worked out pebble tools
have close affinities with horsehoof cores, as have pebble 
tools of sub-group 1A with block tools of sub-group C (see 
Figs 4.1 - 4.6).
Comparisons beyond Kangaroo Island
The similarity between core tools from Kangaroo Island and 
core tools from nearby parts of the South Australian mainland 
is noted by a number of earlier investigators, who accept the 
tools as part of one industry called the Kartan (Tindale 
1957:5; McCarthy 1976:96). Regional differences are also 
noted, principally the contrast between a predominance of 
pebble tools in Kangaroo Island assemblages and a predominance 
of tools of the horsehoof series of mainland sites (Cooper 
1960:486, Bauer 1970:207). However, metrical analyses by 
Matthews (1966) of random samples, from both Kangaroo Island 
pebble tools and horsehoof series tools from the Wakefield 
River sites, show greater similarity than differer e, thus 
supporting the view that Kangaroo Island assemblages and 
those from the nearby mainland belong essentially to the same 
industry. The greater use of pebbles on Kangaroo Island and 
blocks on the mainland, to make the same kind of heavy chopper 
is seen by Matthews (1966) as being dictated by the form 
taken by the raw material within the locality of a site, as 
I also conclude for sites within Kangaroo Island.
Resemblances were seen also between pebble tools from as far 
afield as mainland Southeast Asia (Tindale 1937). Together 
with pebble tool irdustries from northeastern New South Wales, 
the Kangaroo Island pebble tools were seen as part of the 
Hoabinhian I tradition (McCarthy 1940, 1941, 1943), an early
cultural horizon recognised in parts of Southeast Asia, for
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which affinities with pebble tools in more widespread regions 
are somtimes claimed (Movius 1944, 1954-5). Taking a 
statistical approach, Matthews (1965a, 1966) examined the 
relationships between pebble tool assemblages, both within 
Australia and between Australia and Southeast Asia, by 
comparing the metrical and other attributes of several groups 
of tools, Together with the Wakefield River horsehoof series 
tools, these are listed below:
(a) 100 pebble tools from Kangaroo Island surface sites, 
selected randomly from collections in the South 
Australian Museum.
(b) 100 horsehoof series tools selected randomly from 
collections made by Cooper (1961) at surface sites on 
the Wakefield River, on the South Australian mainland 
some 200 km north of Kangaroo Island.
(c) 42 pebble tools excavated by McBryde from various 
levels spanning 6000 years at the Seelands rock 
shelter in northeastern New South Wales (McBryde 1974).
(d) 71 pebble tools from a surface site at Yamba, north­
eastern New South Wales.
(e) 100 pebble tools excavated from undated levels in 
section X at the Sai Yok rock shelter in Thailand 
(cf. van Heekeren and Knuth 1967) .
Tests of statistical significance between univariate attribute 
distributions led Matthews to the following conclusions: the
Kangaroo Island and Wakefield River samples are indistiguishable 
despite the different forms taken by the raw material (beach 
pebble and quarried blocks); the South Australian tools are 
unlike those from either Sai Yok or the two New South Wales 
sitesj Seelands and Yamba both resemble Sai Yok in several 
respects but are more closely related to each other.
82
In a second study of this kind, McBryde (1976) compared two 
somewhat different samples.
(a) 65 pebble tools from sector d at Sai Yok.
(b) 27 pebble tools from level IIIA at Seelands, dated to 
around 2500-3000 BP.
For the relationship between Seelands and Sai Yok, McBryde's 
results were essentially the same as Matthews', some similarities 
and some differences being detected, with perhaps slightly 
more emphasis upon the differences than Matthews had discovered
The correspondence of these two sets of results, based on 
somewhat different samples of pebble tools, suggests that a 
real typological relationship is revealed and not some vagary 
of inadequate sampling. Both Matthews and McBryde urge 
caution in attempting to see historical and cultural 
relationships in their results, pointing, collectively, to the 
difficulties of widely separated areas of study, considerable 
environmental, differences between the two areas and the 
absence of comparative prehistoric data other than the stone 
tools themselves.
I have examined the typological relationships again using the 
following data.
(a) Samples of 75,23 and 18 pebble tools from the three 
surface sites on Kangaroo Island at which I had made 
controlled collections.
(b) Samples of 17,18 and 41 block tools from the same 
three sites.
(c) 12 pebble tools from Pigs Water Hole, a Kangaroo 
Island site that, from other evidence, seemed 
unlikely to be Kartan.
(d) 19 pebble tools from Hog Bay River, a Kangaroo Island
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surface site, apparently Kartan, from which tools 
had been collected with less attention to spatial 
distribution than at the three principal surface 
sites.
(e) Two samples of block tools from sites that appeared 
to be Kartan; both are from the mainland near 
Kangaroo Island, one consisting of 38 tools from 
Maitland on the Yorke Peninsula, the other being
a collection of 42 tools from a group of sites on 
the lower Eyre Peninsula.
(f) The 27 pebble tools from Seelands level IIIA used by 
McBryde.
(g) Two other collections of pebble tools from north­
eastern New South Wales surface sites, comprising 40 
tools from Schnapper Point and 57 from Moonee, the 
data from both being made available through the 
generosity of Dr. McBryde
(h) The 65 pebble tools from Sai Yok section d used by 
McBryde.
In analysing this material my aims were different from those 
of Matthews and McBryde. I was not simply re-examining, with 
somewhat different samples, the relationship of Australian 
pebble tool industries with the Hoabinhian as exemplified by 
Sai Yok, but rather was using the pebble tool collections from 
beyond South Australia to test for the internal integrity of 
the Kartan as a distinctive industry. I chose a number of Karta 
assemblages, from both Kangaroo Island and the nearby South 
Australian mainland, to test whether the industry is consistent 
throughout the area in which it has formerly been recognised.
If it is consistent, the tools should all be closely related 
typologically within that area but should have only a distant 
relationship with tools from other regions. It is essentially 
a clustering problem, in which clusters are sharply defined 
only if internal distances between cases are much shorter 
than external distances. For this reason I also include
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in the analysis all the northeastern New South Wales pebble 
tool assemblages for which data were readily available, 
believing that the more sites forming a cluster for that 
region the better the integrity of the cluster and 
consequently the integrity of the d i s t a n c e  between it and 
the Kartan.
I split each of the assemblages from the three principal 
surface sites on Kangaroo Island into pebble and block tools 
so as to assess the distance between the two tool forms 
relative to other distance within the analysis. With 
similar intentions I included Hog Bay River, at which pebble 
tools had been collected less systematically, and Pigs Water 
Hole which yielded pebble tools apparently unlike those
of the Kartan. In all, 14 assemblages were used, 10 of these 
being from Kangaroo Island and parts of the nearby South 
Australian mainland, three from northeastern New South Wales, 
and one from Thailand.
Multivariate distances between the assemblages were computed 
by discriminant analysis and the group centroids were 
plotted in reduced (i.e. two-dimensional) space (Fig 4.13a). 
This method of display cannot give a wholly accurate picture 
of the relationships because only the centroids are shown 
and only two dimensions used. However, displaying nearly 500 
tools as points in four-dimensional space is obviously 
impossible. Although I had intended using a larger number of 
attributes than four, I was restricted to the continuous, 
independent variables available for all the sites. These are 
length, breadth, height and edge angle. The indices, length/ 
breadth and breadth/height were omitted because they are not 
independent of length, breadth and height (Christenson 1972).
In order of greatest to least discriminatory power, the 
attributes are breadth, length, height, edge angle. Thus the 
size and shape of a tool are more diagnostic in recognising 
different assemblages than is edge angle. Perhaps this is 
because chopping tools can function only if their edge angles 
fall within a fairly limited range, but size and shape are 
less critical functionally (cf. Matthews 1966:17) and
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can therefore carry useful information about cultural 
relationships or raw material sources.
The centroids are plotted against the first two discrimi 
functions, which together account for 84% of the total 
variance. With nearly all the variance thus accounted for, I 
have not thought it worthwhile to examine more functions than 
two.
Two clusters are visible in Fig 4.13a, one showing a fairly 
tight groupings of the Kartan assemblages, the other a 
somewhat looser array comprising the three northeastern New 
South Wales sites and Sai Yok, while Pigs Water Hole is not 
related closely to either. One Kangaroo Island block tool 
assemblage (RISC) falls outside the field for the Kartan, but 
not towards any of the other sites. Within the Kartan cluster, 
pebble tools tend to be concentrated towards one side and blocK 
tools towards the other, without clear separation of the two 
forms, while Kangaroo Island tool assemblages completely over­
lap those from the South Australian mainland.
A statistically more rigorous display of the relationships 
produced by discriminant analysis is given by Table 4.19, 
which shows the statistical significance of the Mahalanobis 
distances between all pairs of assemblages. Essentially the 
same result is revealed, a tightly knit Kartan cluster, well 
separated from sites beyond South Australia which, however, 
form a looser confederation than is suggested by the plot of 
group centroids.
Before commenting further on these analyses I will draw 
attention to the analyses of the same data using the local 
density algorithm (Fig 4.13b). The result is essentially the 
same as that produced by discriminant analysis, there being a 
tight cluster of Kartan sites, remote from a more dispersed 
group comprising the New South Wales sites and Sai Yok, with 
Pigs Water Hole not close to either. In a sense the local 
density result appears "better" in that it is more decisive, 
with tighter and better separated clusters. This could be
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construed as a consequence of it being a nonparametric methoa, 
free of errors caused by departure from distributional normality 
in the data. However, it is also statistically naive method, 
lacking the mathematical proofs on which discriminant analysis 
is founded. In this study the value of local density analysis 
is in providing a nonparametric check on the validity of 
discriminant analysis. The closeness of the two results shows 
that the discriminant analysis has not been seriously affected 
by any departure from multivariate normality in the data.
From the foregoing analyses I draw the following conclusions.
1. The Kartan is an industry with easily recognisable 
characteristics that are consistent among sites whether 
on Kangaroo Island or nearby parts of the mainland.
2. This consistency is maintained despite the use of
different raw materials: porphry blocks at Maitland,
metaquartzite blocks on the Eyre Peninsula, and 
phyllite (quartzite) pebbles and blocks on Kangaroo 
Island.
3. The one aberrant Kartan assemblage (KISC block tools) 
is in a sense 'more Kartan' in that the discriminating 
variables, length and height, are more pronounced, as
is revealed also by univariate comparisons (Table 4.8).
4. The Kartan is characteristic enough to be recognised 
from small, poorly gathered samples, as is the case 
for the collection of 19 pebble tools from Hog Bay 
River.
5. The pebble tools from Pigs Water Hole do not appear to 
be Kartan. However, their relationship will be 
examined more closely later.
6. Kartan tools are unlike pebble tools from sites in 
northeastern New South Wales and from Sai Yok.
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7. The three New South Wales sites are only loosely 
associated with each other, two of the Mahalanobis 
distances being probably significant, the other, 
significant.
8. Although Sai Yok appears to be part of this loose 
association it is related closely only to Seelands.
Many of these conclusions are supported by those of both 
Matthews and McBryde, reached through univariate comparisons 
of a more limited and somewhat different range of samples.
The internal consistency of the Kartan industry is indicated 
by Matthews (1966) from the study of only two samples.
Matthews also demonstrates the dissimilarity of the Kartan 
from northeastern New South Wales industries and from Sai Yok, 
and an unclear relationship between the two latter areas. 
Through considering also a range of nominal attributes not used 
either by Matthews or by me, McBryde (1976) shows less 
similarity between Seelands and Sai Yok than is apparent 
either from Mattews' study or mine. In a more recent paper 
McBryde (in press) demonstrates, again through a combination 
of continuous and nominal attributes, considerable variation 
between pebble tool assemblages from north-eastern New South 
Wales, which accords well with the looseness of the 
multivariate clustering for much the same group of samples.
On a more subjective level of comparison, a visual 
examination of several of the assemblages suggests that the 
most obvious characteristic of Kartan pebble tools, apart from 
being of greater size than others, is their semi-unifacial 
flaking. Whereas the majority of unifacial pebble in other 
assemblages have been flaked across most, if not all, of one 
face to produce a cutting edge around the greater part of a 
tool's margin, flake scars cover only slightly more than half 
of one face on a typical Kartan pebble tool. The cutting 
edge is mainly along one side (i.e. parallel to the long axis 
of the tool), and sometimes extends around one or both ends, 
but only rarely has the other long side been flaked. This 
salient feature had escaped the multivariate net because it had 
been recorded as a nominal variable for the New South Wales
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and Sai Yok samples. However, by deciding from visual 
examination of the Kangaroo Island tools and from the data 
provided for Sai Yok and New South Wales, whether a tool is 
unifacial, semi-unifacial or intermediate in form, I have 
drawn up a table (4.20) showing how this characteristic
is distributed among the three geographic areas. This shows 
that whereas nearly all Kangaroo Island pebble tools are semi­
unifacial, most New South Wales and all Sai Yok tools are 
fully unifacial. However, in a personal communication, Dr 
McBryde informs me that the Sai Yok sample she studied had 
already been selected for her, making it possible that only 
fully unifacial forms had been chosen.
It' if had been possible to incorporate in the multivariate 
analysis a measure of the amount of unifacial flaking, I think 
the result would have been even clearer than it already is, 
with tighter, berter separated clusters for both the Kartan 
and New South Wales assemblages and perhaps a greater 
difference between New South Wales and Sai Yok. Being based 
on a more limited range of discriminating variables, my 
earlier conclusion about the distinctiveness of the Kartan 
must be conservative.
With the distinctiveness of the Kartan again in mind, I tested 
the variables used in the discriminant analysis for their 
value as predictors in the classification of assemblages, as 
advocated by Klecka (1975:436). Pooling the three principal 
Kartan pebble tool assemblages in one group and the three from 
New South Wales in another, I used the analytical stage of the 
programme to select discriminating variables and compute their 
discriminant function scores. On the basis of these I asked 
the computer to classify each tool individually according to 
whether it should belong to the Kartan or the New South Wales 
group. Of the pebble tools known to be Kartan 91% were 
classified correctly, and of the New South Wales tools 90% were 
classified correctly (Fig 4.14). As an independent check, I 
used the same discriminant function scores to classify the 19 
pebble tools from Hog Bay River, which were not used in the 
analytical stage of the computation. Of the 19 tools, 18 (95%) 
were classified correctly as Kartan. With this success rate,
Pebble Tools Kangaroo Is. (3 sites)
Northeast NSW 
(4 sites) Sai YcX
Semi-unifacial 89 28
Fully, or nearly fully, unifacial 11 48 100
Intermediate forms 24
(N) (116) (189) (65)
TABLE 4.20 Percentage distribution of pebble tool forms in
three localities
«V?
0
Discriminant score : Function I
N New South Wales
3 sites 
N = 118
Kangaroo I
3 Kartan sites
n - n 6
Kangaroo I
Hog Bay River 
N-19
Predicted group = Kartan Predicted group = N. NSW
Fig 4.14 Classification of pebble tools through discriminant 
analysis.
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the method should be a valuable classificatory tool for 
identifying unknown assemblages in the future.
By employing this classification stage, after the already 
decisive results of early analysis, I may appear to be 
indulging in analytical overkill. My aim is to show that 
Kartan pebble tools have such internal integrity as a class 
that discrimination between them and pebble tools from else­
where can be confidently predicted, even from fairly small 
samples. This I see as important in view of an argument put 
forward by Isaac (1976:40) that raises doubts about the 
ability of simple tools like pebble choppers to carry cultural 
information. In Isaac's view, complex tools such as hand-axes 
and tanged points reflect their traditions well because a 
number of different technical acts have been undertaken to 
produce each tool. He continues:
However, the shorter the sequence of technical 
acts, the more decisive will be those aspects 
of form imposed by 'physics' and 'geology' 
rather than by design. Thus, there is a 
limited range of forms that can result from 
the simple sharpening of common, naturally 
occuring stone fragments ... there is a 
continual danger of over-interpreting the 
material.
While I believe this has merits as a general statement, the 
Kartan tools show that it is not true for all cases. A 
danger is that we might over-respond to Isaac and not try to 
interpret simple tools at all.
Function of the core tools Tools of the horsehoof series 
from Kangaroo Island, and similar examples from elsewhere in 
Australia, have been thought of by many prehistorians as being 
heavy core-scrapers (e.g. Mulvaney 1975:189; Jones 1973:280), 
although there seems to be some uncertainty as to whether all 
such tools has been deliberately designed as core-scrapers of 
whether some had been primarily single platform cores that 
were subsequently used as tools (Mulvaney 1975:189,'. For the 
Kangaroo Island pebble tools, and examples comparable to these 
from mainland Australia and beyond, there is a consensus of 
opinion among prehistorians that the principal function of
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these tools was as hand held choppers (Cooper 1943,1960;
Bauer 1970; Movius 1954-5). However, despite the apparent 
differences between Kangaroo Island pebble and horsehoof 
tools, both in function and as formal types, they appear 
to be functionally the same tool and do not differ greatly 
even in form when a fully representative sample of each is 
considered.
A relevant ethnographic study is that by Hayden (1976) who 
observed in detail the manufacture and use of chopping 
implements by Aboriginal groups in central Australia. Hayden 
notes that "More than any other functional class, chopping 
implements stand out as an integrated morphological group, 
largely because no other tool class approaches the size range 
characteristic of chopping implements (.25-3.00 kg)". The 
19 ethnographic chopping implements examined by Hayden at 
Papunya have a modal edge angle of 75° (1976:205), the graph 
(1976:208) indicating a mean angle of 78°. For ra1' materials 
Aboriginal craftsmen preferred metamorphics and quartzite to 
cryptocrystalline or fine grained stones when making chopping 
tools (Hayden 1976:188). Similar characteristics are 
suggested by the more vague descriptions of choppers observed 
ethnographically by Tindale (1941) and Thomson (1964) . By 
comparison, Kartan tools from the three principal surface 
sites I examined have a mean weight of 663 gm and range from 
255 to 2150 gm; they have a mean edge angle of 83°; and all 
are made on quartzite.
In his observation at Papunya of choppers being used by 
Aborigines for nearly 50 hours, Hayden noted the portions of 
this time given to specific tasks. These were: chopping wood
69%, scrapping wood 12%, as wedges for splitting wood 7%, 
butchering 2% and as cores from which to obtain flakes for use 
as tools 10% (1976:185). This last use supports Mulvaney's 
conjecture (1975:189) that some of the archaeological 
horsehoof tools may have served in the dual role of core and 
core-scraper. Of 76 choppers seen in use, the edges of 50 
were resharpened during their working lives, the average 
number of resharpening being three or four (Hayden 1976:185).
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Some experimental evidence to support the function of Kartan 
tools as choppers comes from Cooper (1960:348), who with a 
tool of the horsehoof series removed a bark 'shield', oval in 
shape and 75 cm in length, from a Eucalyptus leucoxylon tree 
in 10 minutes and with a pebble tool felled a Eucalyptus 
baxteri sapling 29 cm in circumference, in four minutes.
From the above evidence I infer that wood chopping could have 
been one of the major functions of Kartan core tools. Although 
their attribute scores are not wholly comparable with those 
provided by Hayden for his ethnographic choppers, Kartan tools 
do appear to fall towards the lighter end of the weight range 
for choppers from central Australia and have slightly steeper 
edges, suggesting that their functional role could have 
included some of the general purpose woodworking tasks 
attributed usually to flake scrapers.
Association with waisted tools In all, 24 large waisted 
tools have been found on the surface of Kangaroo Island. A 
full description of those available for study is given in 
Appendix 2. Many of the tools are grouped loosely around 
two of the main Kartan sites, 10 being within a 2 km radius 
of the particularly rich King George site (KISB) and six. 
lying on a ridge 2.5 km west of the Snug Cove site (KISC). 
Others have been found, either singly or in smaller groups, 
in places where Kartan tools are less common. Over all, 
there seems to be a loose association between Kartan sites 
and waisted tools (Fig 4.15). Because the waisted tools 
themselves are never closely grouped and are scattered near 
rather than on Kartiin sites, possibly they were an extractive 
component of the Kartan. Such a pattern is analagous to that 
seen ethnographically in parts of central Australia, where 
maintenance tools are clustered in occupation campsites and 
extractive tools, for wood procurement, lie scattered thinly 
some distance away (Chapter VII).
Despite a gross difference in shape between waisted tools 
and Kartan tools, they are similar in other respects. Both 
are core tools, those of the Kartan being made on pebbles and 
blocks of quartzite, while the waisted tools are made on flat
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slabs of quartzite. On both the waisted tool and the 
horsehoof series tools of the Kartan, the upper and lower 
surfaces are often a natural cleavage plane in the rock, 
suggesting that the same local sources of outcropping 
quartzite had been used. Both sets of tools are also 
massive, the mean weight of Kartan tools made on blocks being 
882 gm, while the corresponding figure for waisted tools is 
1837 gm.
There are two notable technological differences:
(a) each waisted tool has a pair of opposed notches 
which appear to be hafting devices (cf. Golson 1971), 
whereas Kartan tools must have been hand held;
(b) on several waisted tools the edges have been sharpened 
by bifacial flaking, whereas all Kartan core tools 
have unifacially flaked edges.
However, the points of similarity and the apparent spatial 
association outweighs these variations, which could simply 
relate to differences in function in two forms of tool that 
appear to be part of the same industrial complex.
Chronology of the Kartan
As will be seen in the following chapter, the Kartan has not 
been directly dated even though a number of stratified sites 
were excavated for this express purpose. However, the 
distribution of Kartan sites provides three pieces of indirect 
evidence that, considered collectively, indicates the probable 
age of the industry.
1. Kartan sites (including discoveries of individual
tools) have not been found on Holocene deposits, such 
as the vast dunefields of the calcareous province 
fringing much of the island's southern coast, or on 
Holocene lunettes, or on the alluvium of the Cygnet 
River flood plain (Fig 3.1).
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2. The sites do not increase in number towards the 
present shoreline of the island (Figs 3.1, 3.2c), 
as, for example, recent sites do in southeastern 
New South Wales (Sullivan 1976). This lack of any 
special relationship with the present shore suqgests 
that the industry might date back to a time of « 
lower sea level when the coast had an entirely 
different configuration from today's,
3. The occurrence of typologically very similar tools 
on sites with identical locational characteristics 
on parts of the nearby mainland suggests that the 
Kartan industry at least began in the area before 
Kangaroo Island was isolated.
Viewed as a whole, the distributional evidence suggests that 
the Kartan industry had originated at a time of lower sea 
level in the late Pleistocene but was on the wane, if not 
totally defunct, by the beginning of the Holocene. Some 
support for this can be seen in the absence of Kartan tools 
from several excavated sites dated between ca. 11,000 and 
4,300 BP, as discussed more fully in the chapters that 
follow.
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CHAPTER V
SMALL TOOL SITES
PIGS WATER HOLE
Location and environment
Pigs Water Hole is the only small tool site known to be 
located within the calcareous coastal province, away from the 
coast itself. It lies towards the eastern end of the island,
4 km inland from the south coast and 4 km in from the 
northern margin of the calcareous deposit.
The landscape surrounding the site is made up low, gently 
rolling aeolianite hills covered with the E. diversifolia - 
E. rugosa plant association typical for Kangaroo Island 
aeolianites. At the bottom of a shallow natural basin between 
these hills lies a sheet of siliceous sand in which the 
archaeological evidence is buried. The site was found when 
flaked stone was unearthed by the bulldozer of a local farmer, 
Mr. T. Howard, while enlarging a small natural water hole to 
increase its storage capacity for the purpose of watering 
livestock.
Where it was tested by excavation, the depth of the sand sheet 
varies between 1.0 m and 1.7 m. Below it lies an impermeable 
clay allowing the retention of water which is reputed to be 
reliable in all seasons. Not far from the site, in a well bore 
drilled by Mr. Howard, the underlying clay was found to be 
13 m thick and to overlie basement rocks of the Kanmantoo 
Series. With this stratigraphic position, the clay is 
presumably glacial clay of Permian age (see Chapter II).
Microscopic examination of the sand shows it to be made up 
entirely of particles of quartz. The sand sheet lies at the 
bottom of a basin and has a flat surface, suggesting it was 
laid down by water rather than wind.
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Because of its relatively high stratigraphic position this 
sand cannot have its origin in the Kanmantoo Series of rocks, 
as suggested for siliceous sands in the corridor area by 
Northcote (1946:296). Its source must have greater elevation 
than the sand sheet itself. The only sediment satisfying this 
condition is the aeolianite of the surrounding hills. Samples 
of this aeolianite, when dissolved in hydrochloric acid, 
yielded an insoluble fraction of 5-10%, found to be quartzose 
sand grains indistinguishable from those constituting the 
sand sheet. It is presumed therefore that rainwater has 
slowly dissolved the calcareous component of the aeolianite 
and carried the insoluble fraction of quartzose sand to the 
bottom of the basin. The decomposition of aeolianite by such 
a process is put forward by Crocker to explain the derivation 
of siliceous sands in the corridor area of Kangaroo Island 
(Crocker 1941, Bauer 1959) and on the southeastern South 
Australian mainland (Crocker 1946, Sprigg 1959).
Being one of the few sources of water in a region that lacks 
surface drainage almost entirely, the water hole must have 
attracted game animals to it from a wide surrounding district. 
No doubt this combination of water and game was important in 
determining the location of the camp site.
Excavation
A wealth of flaked stone unearthed by the bulldozer indicated 
the presence of a rich stratified site within the sand sheet. 
Much of this stone had obviously been flaked from quartzite 
beach pebbles, which suggested that the site might be Kartan, 
even though no pebble tool of Kartan type was found among stone 
that had at that time been brought to the surface. Such a 
large number of flakes, it was thought, might be waste from a 
workshop where Kartan choppers were made. If such were true, 
the potential importance of the site would be further enhanced, 
for among the many Kartan sites known none showed evidence for 
tool manufacture.
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In 1971, a i m  square test pit was dug to 60 cm below the 
surface, penetrating, at a depth of 40-50 cm, a horizon rich 
in flaked stone. The stone differed from that found disturbed 
by the bulldozer in two aspects: small pieces of flaked
quartz were predominant in the test pit, whereas large flakes 
of quartzite were the most common artefact found in the 
bulldozed sample; the stone excavated from the test pit had 
a bleached appearance, whereas much of the disturbed stone 
was dark with iron staining and sometimes encrusted with iron 
oxide concretions.
Because the sands exposed in this pit were almost pure white 
immediately below the topsoil but became increasingly yellow 
with depth, a podsolized soil profile seemed likely (Bird 
1968), in which case the iron stained flakes would have lain, 
before disturbance, in an iron enriched lower horizon deeper 
than the bottom of the test pit. Thus, by comparing flaked 
stone from the test pit with that disturbed by bulldozing, 
an industrial change was forecast, adding further to the 
potential importance of the site. Fuller excavation was 
therefore planned.
1975 Season On a grid of 1 m square, labelled numerically 
along the EW axis and alphabetically NS, two cuttings were 
opened. One, comprising eight squares (N17-18. 016-18,
P16-18), is referred to here simply as 'Trench NOP', the 
other, of five squares (W16, X15-16, Y15-16), as 'Trench WXY'„ 
The location of these two trenches was influenced by the 
following criteria: their proximity to both bulldozed water
hol€2 and test pit where flaked stone was known to lie; the 
expectation of reasonable depths of sand in low lying, 
flattish parts of the sand sheet; a distance between the two 
trenches sufficient to examine different areas of the site.
As will be seen from more detailed analysis presented later 
in this report, both trenches evidence an industrial change 
from quartzite flakes to flakes of quartz. However, in WXY, 
only 10 cm separates the two levels in which quartzite and 
quartz, respectively, v/ere most popular and cultural material
97
peters out altogether at a depth of 60 cm. In NOP, the levels 
in which the two kinds of stone peaked in popularity are 
separated by 14 cm and the earliest stone was found at a depth 
of 75 cm. Although the trenches show industrial change in 
terms of stone type, in both trenches the two industries are 
only narrowly separated and the total depth of occupation is 
not great. Recognisable tools comprise small adzes and 
scrapers, made mostly on quartz, and pebble tools of quartzite, 
but too few in numbers to show whether the industrial change 
seen in type of material is reflected also in tool types. 
Further, charcoal was not found in reliable association with 
flaked stone in any level.
1976 Season In an effort to find a larger sample of tools, 
a greater depth of occupation with wider separation between 
the two horizons and better evidence for dating, two trenches 
were opened in 1976. Both were 4 rrk’ in area and placed fairly 
near the edge of the present water hole where iron staining 
on flakes unearthed by bulldozing suggested that material lay 
at greater depth than that encountered during the 1975 season.
In Trench XY (squares X9-10, Y9-10) stone was sparse and 
petered out at a depth of only 50 cm. Excavation continued in 
Y10 which was taken down as a sondage within XY to a depth of 
1.5 m, well into the iron enriched sandrock in which the 
presence of artefacts was suspected, but without encountering 
any sign of occupation.
Trench LM (squares L12-13, M12-13) was more successful, flaked 
stone being found throughout the 1.7 m depth of sand. Some 
flakes, found in sandrock layers, were heavily iron stained 
and encrusted like many of the disturbed flakes found on the 
surface. Again, two peaks were found for intensive use of two 
kinds of stone, quartzite preceding quartz, as discovered in 
1975. Despite the greater depth of occupation in LM, these 
peaks were found no deeper nor more widely separated than in 
NOP. The natural sediments forming the matrix of the deposit 
thus appear to have built up at the same rate in both LM and 
NOP, showing that the deeper occupational evidence in LM must 
be earlier.
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With the additional flaked stone from LM, the site as a whole 
produced sufficent stone tools for typological study. This 
failed to support the initial hypothesis of the site being a 
Kartan workshop. Rather it showed that throughout the site's 
history of occupation the industry was characterised by small 
scrapers and adzes, made mostly on quartz, associated with 
quartzite pebble tools that are smaller than, and in other 
ways typologically unlike, Kartan pebble tools.
Site stratigraphy
There is no visible stratigraphy within the sand sheet, all 
changes in colour or texture having been caused by post 
depositional events. The deposit has a profile typical of 
podzolised siliceous dunes in coastal situations (Bird 1968: 
134-5). Percolating rainwater has leached iron oxides and 
organic materials from upper levels and redeposited them lower 
in the deposit. As a result the profile has an upper 
horizon of nearly pure white sand and a lower horizon of 
partly cemented, reddish brown sand containing some well 
cemented nodules. At the junction of the lowest sand and the 
clay beneath it is a well cemented layer, 5 cm in thickness, 
to which the name 'sandrock' or 'coffee rock' (Bird 1968) 
could aptly be applied.
The underlying clay is deeply fissured, with weathering 
cracks reaching to 50 cm below its surface. All of the cracks 
were filled with siliceous sand and in some small quartz 
flakes were found. This evidence shows that initial occupation 
of the site must have taken place immediately on the deeply 
weathered surface of the clay, before sand had accumulated 
significantly. Further, because artefacts are distributed 
fairly evenly through the 10 lowermost spits in Trench LM, 
with no greater concentration in the bottom spit, the sand 
sheet began to build up as soon as occupation commenced.
This early phase of occupation was found only in Trench LM, 
although all four trenches excavated witness the later phases 
of occupation when quartzite and quartz in turn reached their 
highest popularity. Early occupation of the site was thus
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not only sparse but restricted to a small area, whereas 
later occupation by comparison was both more intensive and 
widespread.
In summary, the sequence of depostional events appears to be 
as follows. Human occupation took place initially on the 
deeply weathered surface of an ancient clay bed, exposed at 
the bottom of a shallow basin between aeolianite hills. 
Siliceous sand, derived from the aeolianite, built up on the 
site concurrently with human occupation, reaching a maximum 
depth of 1.5 m before occupation ceased, then continued to 
accumulate a further 20 cm. Pedogenesis changed the deposit 
to a podzol, with typical colour and textural changes related 
to depth but no true internal stratigraphy.
Chronology
Except for the top 30 cm, in which charcoal was found, the 
deposit is devoid of organic remains. Scattered charcoal 
28 cm below the surface in Spit 4, Trench WXY, gave a Cl4 
date of 3100 + 90 BP (ANU-1785). This sample, the deepest in 
the site suitable for dating, came from a spit in which small 
pieces of flaked quartz were particularly rich. However, when 
spit weights for charcoal and flakes are graphed against 
depth (Fig 5.5), some doubt arises regarding the association 
of the charcoal with the flaked quartz. Charcoal is most 
common in Spit 3, quartz flakes in Spit 4 and quartzite flakes 
in Spit 5, these appearing as the peaks of three distributions 
which overlap each other. Could it be that the three peaks 
represent the scattering of different materials on three 
separate land surfaces during the accumulation of sand, that 
have become partly mixed after deposition? If so, the charcoal 
from which the date was obtained is not associated with the 
uppermost stone flakes in the site but belonged before mixing 
to a higher level. When examined under a microscope, charcoal 
pieces from Spits 3 and 4 appeared identical in size, shape, 
colour and texture, reinforcing the view that the charcoal had 
been displaced vertically from a single level. Its origin may 
have been a bush fire post-dating the most recent human
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occupation of the site. Mixing of occupation layers, 
particularly in a sandy matrix, could have been caused by 
occupational disturbance (Matthews 1965b, Stockton 1973,
Hughes and Lampert 1977), but the putative mixing of post 
occupational charcoal with underlying flaked stone could only 
have caused by a non-human agency, such as the movement of 
kangaroos and wallabies for which the water hole is an 
attractive focus. With its association with flaked stone 
thus in doubt, the charcoal is seen as providing a terminal 
date for occupation, not a date for occupation itself. Because 
only one spit depth of 8 cm separates the peak values for 
charcoal and flaked quartz in Trench WXY, the carbon date 
could be fairly close to the time of final occupation.
However, such an interpretation assumes that the manner in 
which the sand sheet has built up through natural sedimentation 
has been regular rather than spasmodic.
The question of sedimentation rate is worth looking at for the 
whole depth of the deposit because, without carbon dates 
associated with occupation, depth-age estimates provide one of 
the few clues to the site's chronology. Unfortunately, 
however, a constant rate for the aggradation of sand cannot 
be assumed (cf. Heizer and Graham 1967). Even if we accept 
that the climate may not have altered sufficiently to change 
significantly the rate of weathering and release of sand from 
its parent aeolianite, there are other possible mechanisms for 
change in the rate of sedimentation, such as the slow 
accumulation of sand at a higher level on the surrounding 
slopes followed by its sudden release, producing a 
succession of episodes of slow and fast sedimentation at the 
sate. But even a steady rate of weathering of the aeolianite 
cannot be assumed because Australia's climate has chanqed 
markedly several times during the known span of human occupation 
of the continent (Chapter II). While thus aware of the dangers 
m  estimating age through depth of deposit, I nevertheless 
think it better to attempt a rough chronology by this means 
than to offer none at all.
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Charcoal, centred at a level of 20 cm below the surface, has 
an age of approximately 3000 years, the dated sample having 
been displaced downward in the deposit by a further 8 cm.
This indicates an average rate of accumulation during the last 
3000 years of 1 cm in 150 years, which, applied to the final 
phase of occupation, places it somewhat before 4000 BP. At 
this rate also, the level particularly rich in quartzite 
flakes has an antiquity greater than 5000 BP, while the 
earliest stone tools were dropped at the site some 20,000 years 
ago.
A test for this chronology lies in seeking possible correlations 
with widespread climatic events now becoming firmly established 
for southern Australia (Bowler et al., 1976, Bowler in press).
Considering first the likely effects of climatic change on 
rates of sedimentation, the past 4000 years, which includes 
the period on which the chronology is based, was particularly 
dry and probably had a low rate of deposition. The early 
Holocene on the other hand, which was notably wet in coastal 
southern Australia, probably had fast rates of sedimentation. 
During several millennia preceding the Holocene, conditions 
v/ere again drier. Because the depth-age estimates are based 
on a dry phase with slow deposition, the average rate of 
sedimentation over the period envisaged must be greater than 
1 cm per 150 years and the antiquity of earlier events is 
therefore overestimated.
To refine the chronology further, we look for climatic events 
that might explain why sand began to accumulate on the clay 
surface only fairly recently, probably much less than 20,000 
years ago, even though the aeolianite hills which were the 
potential source of the sand had been there much longer, 
perhaps since the last interglacial (Bauer 1959, Jennings 1959).
One possible answer is that sand had built up in the basin in 
earlier times but was removed by some catastrophic event. This 
could not have been by fluvial action because the sand sheet 
lies at the bottom of a closed basin. However, sand might have 
been moved by strong winds, particularly during an arid phase. 
Such a combination of climatic events is last evidenced from
v
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17,000 - 15,000 BP (Bowler 1975) when winds blowing from tine 
arid interior of the continent gave the linear dune fields 
their final shape. Under this hypothesis sand began to 
build up at the site some time after 15,000 BP.
A second possibility in that sand was eroded and transported 
from the aeolianite only after pedogenesis of its surface had 
begun, to be expected during a moist rather than an arid 
phase. In this case the most likely time for initial 
sedimentation - accompanied by the earliest occupation - 
would have been the onset of wet conditions in the early 
Holocene.
A third possibility is that sand began accumulating at the 
site only when moister conditions provided sufficient surface 
runoff to transport sand from the aeolianite slopes, again 
pointing to an early Holocene date. This explanation is 
attractive because it suggests also that the water hole itself 
came into existence at that time, significantly when the first 
human occupation of the site occurred.
A fourth possibility is that sand began to accumulate not 
wholly for natural reasons, but because regular burning off by 
Aborigines of the covering vegetation brought about slope 
erosion, thus offering an alternative explanation as to why 
sand and artefacts began to accumulate at the same time. 
However, no correlation with climatic events is offered by 
this hypothesis.
To sum up, the evidence for chronology is not entirely 
satisfactory. Raw depth-age extrapolations indicate a maximum 
antiquity of about 20,000 years, but this figure must be 
reduced considerably to allow for rapid sedimentation during 
moist early Holocene times. Within this broad chronological 
framework, climatic events that might explain the origin and 
build up of the sand sheet, and with it the beginning of 
human occupation, suggest a genesis somewhere between 15,000 
and 8,000 years ago. If however the mechanism for sand 
accumulation had a local human rather than a widespread 
climatic cause, no relative chronology can be invoked other
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than through the typology of artefacts. Because it offers an 
economical explanation of all the evidence I favour the third 
hypothesis, namely that both sand accumulation and human 
occupation began together in response to wetter conditions of 
early Holocene, which provided both a means of transport for 
the sand and a source of water both for men and the animals 
on which men preyed. This explanation could embrace also the 
second hypotheses, namely that the onset of moist conditions 
hastened the pedogenic processes releasing sand from the 
aeolianite. Moreover, the rapid sedimentation imp'ied by an 
early Holocene date for initial occupation of the site is 
consistent with the relative scarcity of artefacts in lower 
levels.
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ANALYSIS OF THE STONE INDUSTRY
Sources of the raw materials
From the three trenches. LM, NOP and WXY, on which analysis 
was concentrated, more than 17,000 pieces of flaked «tone 
weighing altogether nearly 30 kg recovered. By weight, 
quartzite is the most common stone with 81% of the total, 
quartz makes up almost 19%, while flint, with less than 0.1%, 
is rare. Because quartz pieces are smaller than those of 
quartzite, their percentages of total stone are reversed 
when numbers are considered, about 41% of the total number of 
pieces being quartzite and 59% being quartz.
Beach pebbles are the only source of the quartzite, judging 
from the high frequency of pebble cortex on cores and flakes. 
Some 35% of the pieces of quartzite in one randomly chosen 
excavation unit have pebble cortex. The nearest beach to the 
site is 4 km away, at the foot of the cliffs near Cape Hart, 
although pebbles are much more plentiful and are more easily 
accessible on a beach further to the southwest, about 6km 
from the site.
Small nodules of flint too are found on these beaches but are 
very rare, perhaps explaining why only a few flakes of flint 
were present in the site. The reef quartz also could have 
originated along this section of coast, because quartz is 
visible in the cliff face as veins in the Kanmantoo rocks 
that underlie the aeolianite. Both varieties of quartz used 
at the site, smokey and clear, can be seen in these exposures. 
However, both varieties are found also 4 km north of the site, 
associated with outcropping Kanmantoo quarzites just beyond 
the northern fringe of the calcareous province. Which of 
these two sources was favoured in unknown. All types of rock 
used at the site can be found about 4 km away, indicating this 
was the minimum distance that these raw materials were 
transported.
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Typology
The stone artefacts from Pigs Water Hole could easily be 
placed in the categories discussed below (see also Table 5,3)*
Waste flakes This category included not only obvious 
flakes displaying such typical features as a bulb of percussion, 
but also chips, slivers and other small fractured pieces that 
obviously are not cores. Another criterion for a waste flake 
is the absence of any sign of its use as a tool, whether in 
the form of secondary retouch or of edge damage through use. 
However, this does not preclude the possibility that some 
flakes classed as waste might in fact have been tools used 
insufficiently to show edge damage.
Flakes with use wear Use wear is recognised by the presence 
of edge damage likely to have been caused by the use of a 
flake as a tool. In the excavated sample use wear always took 
the form of tiny flake scars, too small and too irregular to 
be construed as retouch.
Cores Two classes of core are recognised: one comprising
conventional, cores, which can be single or multiplatf ormed 
and have flake scars showing no specific orientation; the 
other class composed of bipolar cores, examples of which are 
called in Australia, 'fabricators' (McCarthy et a.1 . , 1946),
'scalar cores' (White 1968) or 'scaled pieces' (Flood 1973).
On bipolar cores, the two opposed ends are battered through 
the use of a hammer and anvil flaking technique, while flake 
scars are usually bifacial at both ends and run parallel to 
the axis between the two ends. Of 129 cores found at the site, 
56 are conventional and 73 are bipolar, 127 are of quartz and 
only two are of quartzite, both quartzite cores being of 
conventional form and having areas of pebble cotex still 
remaining. The high ratio of quartz to quartzite among the 
cores is consistent with the tools themselves, nearly all 
flake tools being made on quartz and all core tools being of 
quartzite.
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Core tools All core tools from the site are made on quartz­
ite beach pebbles. To explore the typological relationship 
of these to pebble tools from Kartan sites, I took the same 
set of metrical and other observations on each (Table 5.1). 
However, from the outset it was obvious that the tools were 
unlike Kartan pebble tools; not only are they much smaller, 
but they also lack the formal orientation of working edge 
parallel to the tool's long axis, hence have less consistency 
of shape than Kartan pebble tools (Fig 5.4). These 
observations are supported by statistical comparison of the 
Pigs Water Hole pebble tool data with those from a typical 
Kartan site (KISB), there being significant differences 
between the two samples in size attributes (length, breadth, 
height and weight), as shown in Table 5.1. Other comparisons, 
and detailed discussion of the significance of the results, 
follow in Chapter VII.
Trimming flakes These are flakes that appear to have been 
struck from the worked edge of a core tool, their principal 
characteristics being the presence of retouch scars along the 
dorsal edge of the striking platform. All specimens from the 
site are of quartzite and the platform surface is always 
pebble cortex, consistent with the use of quartzite beach 
pebbles alone for the core tools themselves.
Flake tools Included in this category are all flakes with 
a secondarily worked edge. They range from flatfish adzes, 
usually with a straight working edge on one long margin, 
through scrapers that are thicker and have a less formal 
orientation of the working ege, to a few, still thicker, 
steep edged scrapers. I shall argue the status of these 
terms in Chapter VI. Meanwhile, they are used to depict the 
range of tool shapes through reference to well known tool 
types. This range appears to be continuous between the 
forms distinguished, there being no sharp breaks that might 
delineate really discrete categories. Thus, in subdividing 
the sample, I might be splitting the morphological-range of 
essentially one tool type. Certainly the sub-types are 
remarkably alike in size, all being small by the standards 
of Australian scraper industries generally.
aFig 5.4
Cm
Quartzite pebble tools from Pigs Water Hole, 
Kangaroo Island. Squares and depth units: a
from N18/7, b from W16/5, c from P18/2, d from 
W16/6.
K
Significance Levels 
NS >.05 >.01 >.001
Mean
Standard Deviation 
Kartan PWH
Sample Size 116 12
Length + 106.6 71.7
20.0 12.3
Breadth + 74.6 55.6
12.1 8.0
Height + - 55.4 46.7
9.9 12.3
Breadth/Length + 145.2 131.4
29.9 29.9
Height/Breadth + 137.8 131.4
28.8 46.5
Retouch Length + 155.3 103.2
57.3 32.8
Retouch Percent + 51.9 82.7
16.5 5.2
Angle Edge 1 + 80.6 82.8
8.9 5.2
Weight + 520.6 236.7
199.4 137.6
TABLE 5.1 Pebble tools from principal Kartan sites (three
pooled) and Pigs Water Hole compared by univariate
t-tests
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Intuitively I class 10 of the 27 flake tools as adzes, 14 as 
non-specific scrapers and 3 as steep edged scrapers. Twenty- 
four of the twenty-seven are made on quartz, two on flint and 
one on quartzite.
Division of the deposit vertically
Usually samples of artefacts from varying depths in an 
archaeological deposit are grouped and compared according to 
stratigraphic units (e.g. Lampert 1971, Hale and Tindale 1931' 
or, where stratigraphy is not visible, according to depth 
units which can simply be the actual units of excavation 
(i.e. spits) or groups of spits large enough to provide valid 
samples of artefacts (e.g. Mulvaney and Joyce 1965, White 1972)
There is no visible stratigraphy in the sands at Pigs Water 
Hole, but initial analysis of the stone in terms of depth units 
produced a consistent pattern of change from quartzite to 
quartz among the three trenches chosen for further investigation. 
The peaks of popularity for these two types of stone, or 
'modes' as I shall refer to them from now on, are defined 
vertically with sufficient acuteness and horizontally with 
enough consistency to suggest that they are individual 
occupation floors covering the whole area sampled by 
excavation. Because each represents a single depositional 
event, the modes are seen as indicators of the site's true 
stratigraphy. Therefore, rather than use depth units, I 
took the modes themselves as reference points on which to base 
vertical division of the deposit for more detailed analysis 
of the stone industry. The deeper material in Trench LM was 
assigned to a separate category, giving, with the modes for 
quartzite and quartz, a total of three units between which 
change through time could be investigated. Because stone is 
sparse in the lower levels of Trech LM, spits 8-17 are 
combined to form one analytical unit.
Change in time in raw materials
First I shall examine in more detail the integrity of the modes 
themselves as representing separate and distinctive events in
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the site’s occupational history. The modes are defined by 
the vertical distribution of types of stone among the waste 
flakes, which constitute more than 98% of the total number 
of pieces of flaked stone. With this predominance flakes 
are seen as reliable indicators of the distribution of lithic 
raw material as a whole. Percentage distributions for weight 
and number through the spits of each trench are graphed, both 
for quartzite and quartz (Figs 5.5, 5.6). For weight these
distributions are almost indistinguishable between the 
trenches, each being clearly bimodal with the quartzite mode 
deeper in the deposit than the quartz mode. Although the 
graphs for the numerical distribution of flakes are not 
obviously bimodal, chi-square tests show highly significant 
differences between numbers of quartz and quartzite flakes 
in the spits representing the weight modes for Trenches NOP 
and WXY (Tables 5.2 and 5.3). Trench LM does not share this 
numerical separation of the modes, but when the scores for 
all three trenches are pooled the change from quartzite to 
quartz remains highly significant. There thus appears to be 
a real change, reinforcing the view that the modes evidence 
two different events in the history of the site.
Another initial impression I had was that the flakes were 
becoming smaller coincidentally with the change from quartz­
ite to quartz. To examine this proposition the mean weight 
of the flakes in each spit is graphed, quartz and quartzite 
being shown separately (Fig 5.7). Again the pattern is 
almost identical for all three trenches. Although the 
decrease in size of quartz is barely perceptible, quartzite 
flakes appear to fall sharply in size from the quartzite to 
the quartz modes. Numerical substantiation of this apparent 
change was sought through chi-square tests (Table 5.2), but 
apart from quartz becoming smaller in WXY, there is no 
significant general change to smaller stone among the three 
trenches. Thus it appears that the higher mean weight per 
flake for quartzite in the lower mode must result from the 
presence of a few very large pieces.
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However, when this proposition is looked at for deeper 
material in LM (Table 5.2), both quartz and quartzite 
decrease'significantly in size from the lower units (Spi 
17) to the upper (Spits 1-7). Also there is a higher 
proportion of quartzite to quartz in the lower unit, thus 
substantiating the visual impression I had gained during my 
initial examination of the site, when a change from large 
quartzite to small quartz was suggested by the dissimilarity 
between stone from a shallow test pit and that lying where it 
appeared to have been bulldozed from a greater depth.
Change through time in types of artefact
Table 5.3 reveals little change in the range of artefacts 
through the depth units of the site, a picture confirmed by 
chi-square tests between pairs of artefact types. I tested 
only those pairs that either seemed to be culture markers of 
potential archaeological importance or showed change through 
time from scanning the figures in Table 5.3. To maintain 
samples of a size sufficient to satisfy the requirement? of 
the chi-square test, I found it necessary to regroup the 
levels into a lower horizon (LM/8-17) and an upper horizon 
(LM/1-7 and all levels in NOP and WXY).
Of particular interest was the possibility of a changing 
numerical relationship between core and flake tools. However, 
a chi-square test (Table 5.4) revealed no significant change 
through the levels, indicating a constant relationship between 
the two types of tool throughout the time the site was 
occupied. Because complete core tools were too few to satisfy 
the requirements of the test, broken core tools were included.
The only change detected is in quartz cores, which move from 
being predominantly of conventional type in the lower horizon 
to being mostly bipolar in the upper horizon. On face value 
this change is highly significant, but it must be admitted 
that, because of the size of the sample, one cell in the 2 x 2  
contingency table has an expected frequency value of 4.7, 
slightly less than the threshold, figure of 5 below which the
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Hypothesis Tested X Value Significance
1. Flake tools and core tools
change in their numerical q
relationship between lower and 
upper horizons
2. Bipolar quartz cores and 
conventional quartz cores
change in their numerical 
relationships:
(a) between the two horizons 11.54
(b) between the two modes 5.05
Not Significant
Highly Significant 
Probably Significant
Table 5.4 Significance tests for putative 
changes in selected artefact 
types at Pigs Water Hole
> . 005
> .025
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test is deemed invalid (e.g. Hoel 1966). However, support 
may be seen for this change in the increase in small quartz 
flakes through the same horizons. The correlation between 
quartz bipolar cores and small quartz flakes is noted for 
several Australian sites (White 1968, Lampert 1971a, Flood 
1973) and appears to be explained satisfactorily by Breuil 
and Lantier's observations (1965:63) that the bipolar method 
of flaking is the most efficent method of flaking quartz to 
produce large numbers of small flakes.
Between the quartzite and quartz modes, both within the 
upper horizon, the ratio of conventional to bipolar quartz 
cores reverts to favour slightly the former type, a change 
shown by chi-square to be probably significant. However, 
this is not accompanied by any significant change in the size 
of quartz flakes.
Discussion
The changes through time at Pigs Water Hole are an ascendancy 
in the use of quartz over quartzite, accompanied by greater 
application of the bipolar flaking technique which is suited 
particularly to the large scale production of small quartz 
flakes. However, the uses to which these small flakes were 
put is unknown.
For a similar quartz industrial component at a coastal site 
in New South Wales, dated to within the last 2000 years, I 
suggested that many of the small quartz chips were used to 
arm the death spears seen locally by early European settlers. 
Although southern South Australia falls within the area in 
which death spears were distributed in ethnographic times 
(Davidson 1934, Eylmann 1908, Angas 1846), the small quartz 
flakes at Pigs Water Hole are more than 3000 years old and 
might have developed in total isolation from the mainland 
during the past 9000 years, giving considerable doubt to any 
interpretation based on mainland ethnography. Further, quartz 
was flaked by the bipolar method in a number of different 
contexts in world prehistory, allowing a variety of different
Ill
uses for the flakes.
This was the only industrial change detected at the site.
The potential markers of more significant change - adzes, 
scrapers and pebble tools - remained in constant proportions 
throughout. At his site the tools must always have been 
components of one industry.
The pebble tools, which are unlike those from Kartan sites in 
size, shape and placement of the working edge, have no exact 
counterparts among Kangaroo Island assemblage. Pebble tools 
having the closest resemblance were found by Cooper (1966) on 
a seasonally dry lagoon bed some 30 km to the west. As at 
Pigs Water Hole, the majority of secondarily worked tools at 
the lagoon bed site was made on reef quartz, while the 
figured specimens of quartzite pebble tools are similarly 
irregular in form (Cooper 1966: Figs 2,3,7,15).
The small scrapers and adzes from Pigs Water Hole are 
inditinguishable from those found at a number of non-Kartan 
sites with ages ranging from ca. 11,000 BP to ca. 4,000 BP.
Therefore, an age range for the site's occupation that embraces 
the early Holocene would be consistent both with tool typology 
and with environmental evidence discussed earlier for the site.
In conclusion, we might ask why stone was transported in 
quantity for at least 4 km to the centre of the calcareous 
province, which has unproductive, skeletal soils and is almost 
totally devoid of other archaeological sites. The situation 
appears even more anomalous when it is realised that the 
localities from which the stone originates appear to have 
been ecologically more diverse and more productive than the 
calcareous province. The coast, 4 km to the south, has marine 
as well as land resources, while the alternative source of 
stone, lying just beyond the northern fringe of the calcareous 
province, also 4 km from the site, flanks a well watered valley 
with fertile soils, swamps, lagoons and a reliable stream. The
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answer must lie in the uniqueness of the water hole as the 
only source of water in a generally waterless broad belt of 
land. As such it attracted game animals from a large area, 
bringing them to one small point where men could prey on 
them easily.
0
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SETON
Environment
Seton Cave is in a limestone ridge rising above a gently 
undulating siliceous sand plain in the corridor area. At 
137°03'E and 35°59’S/ the cave is located towards the western- 
end of the island and south of the central plateau at a point 
where the lower slopes of the foothills merge with the sand 
plain. It is 5.7 km inland from the south coast and about 
60 m above mean sea level (Fig 5.8).
The limestone ridge is one of a number of such features in 
the locality, many of which contain extensive cave systems, 
notably Kelly Hill, Mount Taylor and Emu caves. Most local 
surface drainage flows into evaporation basins to form lagoons, 
of which none is truly permanent, but other streams, 
originating on the plateau, pass through both the corridor 
area and the calcareous province which meets its southern 
border, to reach the island's south coast. The landscape is 
thus a gently undulating plain with a few prominent ridges 
and hills, dissected by a few, fairly reliable streams and 
having also a number of small lagoons.
The ridge containing Seton Cave rises immediately above the 
western shore of a circular, fresh water lagoon about 250 m 
in diameter. The lagoon is fed from a local catchment by an 
intermittent stream from the NE and drained during 
infrequent high water phases by an outlet channel running SW. 
When full, the lagoon is about 1 m deep, but it is usually 
shallower than this and is sometimes completely dry.
The vegetation community on the siliceous sand sheet is 
mallee scrub (Eucalyptus diversifolia - E. ruqosa), while 
the plateau slopes are covered by a low sclerophyl.1 forest 
(E. baxteri - E. diversifolia - E. cosmophylla). Lying at 
the junction of sand plain and plateau slope, the site 
locality supports a community that appears to be intermediate 
between mallee scrub and low forest. The dominant tree is 
E. fasciculosa (pink gum) about 5 m in height, below which
SETON
Lagoons
Siliceous sands with limestone outcrops
Calcareous dune field
50 Km
Fig 5.8 Seton: locality map.
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lies a dense understorey of shrubs, around 1-2 m in height, 
that include dwarf Casuarina sp., Banksia spp., Isopogon sp. , 
Acacia myrtifolia, Correa rubra, Melaleuca laceolata and 
Spyridium spp., interspersed with such smaller shrubs as 
Astroloma spp. and Adenantnos spp. Although grasses are few, 
the sedge Hypolaena fastigiata is common. Around the 
lagoon margin shrubs are again dense but the vegetation is 
dominated by large specimens of the swamp gum, E. cosmophylla 
(Hope et al. 1977).
Immediately in front of the cave entrance E. fasciculosa is 
the dominant tree, but shrubs are less varied, with Lasiopetalun 
schultzenii forming a dense layer about 1-2 m high. Laqonia 
ovata, Astroloma humifusum, Correa rubra and Leucopoqon 
parsiflorus also occur here and bracken(Pteridium esculentum) 
is abundant. Mosses, including Thuidium furfurosum, grow in 
damper areas near the cave. On the limestone above the cave 
mouth the vegetation is more open, consisting mainly of 
E. fasciculosa and Melaleuca qibbosa with little undergrowth 
on bare rocks (Hope et al. 1977).
Site description
Seton has a small underground cave system with a long low 
entrance mostly less than 1 m in height. At one end the 
entrance reaches a height of nearly 4 m to form a small rock 
shelter with a semi-circular floor, 7 m wide at the entrance 
and extending inward for 3.5 m. This floor is the surface of 
archaeological deposits which are the subject of the present 
discussion. Beyond the shelter floor, which is almost level, 
the deposits slope steeply into a sinkhole with an extremely 
low entrance at the foot of the back wall, blocked almost 
entirely by the deposits themselves. Although the shelter 
does not penetrate deeply into the limestone ridge, it faces 
north and is well protected to both the south and west by the 
ridge itself. Even during the worst winter weather, with a 
succession of westerly squalls, the shelter affords comfortable 
habitation. This aspect and the level protected floor deposit 
prompted further investigation.
Fig 5.9
\
Seton: plan of shelter floor showing position
of excavation trench.
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The site was shown to me in 1971 by a local farmer, Mr. R. 
Smith while I was reconnoitring limestone caves in the area 
for archaeological potential. I named it Seton to acknowledge 
the generous assistance given by Mr. D. .Seton, on whose 
property the site lies.
Excavation
In 1971 a test pit 1 x 1.5 m was begun, continuing as a 1 m 
square when archaeological material was encountered, to a 
depth of 50 cm. Although this did not penetrate the full 
depth of the deposit, it was sufficient to show the presence 
of flaked stone and faunal remains, making a return for fuller 
investigation desirable. In 1973 two adjacent 1 m squares 
were excavated to bedrock. One of these (Square K7) 
continued in the 1971 test pit, while the second (K6) 
extended the excavation towards the back wall of the shelter 
(Fig 5.9). Small though this excavated area was, it formed a 
sufficiently large proportion of the shelter floor to suggest 
that further excavation should be undertaken only if, after 
analysis, the materials already recovered were found to be 
insufficient. On analysis, samples of both artefacts and 
faunal remains proved large enough to interpret prehistoric 
activities at the site during the time of accumulation of 
the deposits. However, the possibility of finding deeper and 
earlier deposits beyond the present back wall prompted a 
return to the site in 1976 when a third square (K5) was 
removed, extending the earlier trench into deposits beyond 
the back wall. The deposits in K5 were found to be useless 
for the aims of the excavation, consisting largely of material 
infilling part of the sinkhole. This material appears to 
have slumped in from strata in the top 50 cm of K6 and K7, 
while the lower strata are sharply truncated only a few 
centimetres inside K5 (Fig 5.10).
The site was excavated stratigraphically, following the 
usually clear junctions of various strata, but thicker strata 
were subdivided into spits that varied between 5 and 10 cm in 
depth. In the first square excavated (K7) the spits were
Seton: profile of shelter and section of E face
of trench (see "Key to Stratigraphy" for details)
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necessarily more arbitrary than in K6 and K5 which were 
excavated with prior stratigraphic knowledge derived from 
studying the vertical sections exposed in K7. Sediments from 
the 1971 test trench were sieved through 2 mm mesh at the 
site and only artefacts and faunal remains were kept, but in 
1973 the whole of the excavated deposit, except for the 
larger pieces of limestone that had fallen naturally from the 
roof or walls, was bagged and taken to the laboratory for 
study.
In the laboratory the bulk sediments from each excavation 
unit were sorted initially to remove larger artefacts and 
pieces o£ bone. The matrix was then washed, a little at a 
time, in a bucket of water. Light material, mainly plant 
remains and small molluscs, was skimmed off the surface and 
dried. The remainder of the washed material was dried and 
sorted for the smaller and more cryptic artefacts and 
pieces of bone that had not been discovered during the first 
sorting.
Site stratigraphy and depositional history
Throughout its 1.7 - 2.0 m depth the site matrix consists of 
limestone rubble and light to medium brown sand. The pieces 
of limestone, which vary considerably in size, appear to 
have originated from weathering of the shelter roof and 
walls. Because most stratigraphic boundaries are sharply 
defined, the limestone rubble seems to have acted as a binder 
inhibiting occupational disturbance, as proposed by Hughes 
and Lampert (1977) .
The deposit is divisible into five major units, representing 
two phases of juman occupation separated by phases for which 
evidence for occupation is generally lacking. For analytical 
purposes, each unit is divided into subunits made up of spits 
(the actual excavation units) or groups of spits. These units 
and subunits, which may be seen in Fig 5.11 are listed below:
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£  1. Loose, pale brown sand with large pieces of limestone.
2. Mostly large pieces of loosely packed limestone; also
some sand, fresh bone and plant remains.
3. Compact, medium brown sand.
4. Same as 3, and possibly displaced from that level.
5. Lens of white ash, merging with pale brown sand to north.
6. Dense black layer with large bones.
* Paler lens in 8.
8. Medium brown, compact, sandy limestone rubble.
9. Paler brown, compact, sandy limestone rubble.
10. Darkish, grey-brown sand.
11. Medium brown, rubbly sand.
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Unit 0
Subunits a-b 
Depth 0-40 cm
Loose, medium brown sand containing some 
large pieces of limestone but no artefactual 
remains. Disturbed towards the front (K6- 
K7) by landowner when levelling the shelter 
floor, but intact towards the back (K5-K6).
Unit I
Subunits c-f 
Depth 40-90 cm
The main unit of human occupation, varying 
in character from brown rubbly sand (c), 
through dense black layer particularly rich 
in artefacts (f) to a large lens of white 
ash (d,e) remaining from a former hearth.
Unit II
Subunits g-k 
Depth 90-140 cm
Light to medium brown, compact sandy rubble 
almost devoid of artefacts, but containing 
many bones of animals preyed upon by 
carnivores.
Unit III
Subunit 1 
Depth 140-144 cm
Lower occupation unit consisting of a dark­
ish grey-brown layer of sand with a few 
pieces of flaked stone. Though thin, the 
layer was continuous over the whole of the 
area excavated.
Unit IV
Below 144 cm
Light to medium brown rubbly sand without 
artefacts, but containing faunal remains 
that evidence carnivore predation as in III.
Chronology A radiocarbon date is available for each of the 
two occupation horizons.
Unit I 10,940+60 BP (ANU-925)
Scattered charcoal stratigraphically 
Subunit d continuous with large ash lens, and presumably
45-50 cm part of the same hearth.
Unit III 16,110+ 100 BP (ANU-1221)
Charcoal scattered throughout thin occupation 
Subunit 1 layer.
Of these two determinations, ANU-925 dates charcoal occupation 
from a point deep enough to be both well below the disturbed 
top unit and associated with a resonable sample of artefacts 
before their final decline, yet high enough in the deposit to 
indicate the time of final occupation. The large ash lens, 
which has no internal stratigraphy, must result from a single 
prehistoric event. Because the lens has a thickness of 25 cm, 
about half the total thickness of Unit I, the deposit accumulated 
rapidly enough at that time for ANU-925 to be seen as a 
reasonable age estimation for most of the upper occupation unit.
ANU-1221 dates charcoal scattered across the total area of 
squares K6 and K7 but in a well defined layer only 4 cm thick. 
Although there was no sign of an actual hearth in which this
118
charcoal might have originated, the absence of charcoal in 
adjacent spits of the culturally sterile units II and IV is 
strong evidence for the charcoal having been associated with 
human activity.
Palaeoecoloqy
Interpretation of the late Pleistocene environment through 
the Seton fauna are summarised in Chapter II and reported on 
more extensively in association with Dr J. Hope and other 
zoologists (Hope et al., 1977). The discussion that follows 
Oeals with the same body of data but is concerned more with 
human economic activity at Seton.
The various units of the deposit differ markedly from each 
other in the nature of the faunal remains present (Table 5.5 
to 5.8). Seen in conjunction with the fluctuation between 
presence and absence of artefacts, the deposit shows clearly 
the alternating use of the rock shelter by man and carnivores. 
Human habitation is evidenced not only by the presence of 
artefacts but also by a concentration on the larger macropods, 
by the introduction of such exotic fauna as marine molluscs, 
by the breakage pattern of animal bones into largish fragments 
and by the fact that most of this bone has been burnt. By 
contrast, carnivore predation is marked by a concentration on 
the smaller mammalian species, by the breakage of bone into 
smaller pieces of which many show evidence of having been 
chewed, by the presence of the bones of the carnivores them­
selves and by the virtual absence of such characteristics of 
human activity as artefacts, fire and exotic species of fauna. 
Further clarification of these points follows.
Association of man and large macropods Table 5.5, which 
sets out the minimum numbers of mammalian species represented 
in each analytical subunit, shows that of the three kangaroo 
present, Sthenurus was found only in the lower occupation 
level (Unit III) and adjacent spits, while the red kangaroo 
is similarly distributed except for one specimen- in the 
middle of Unit II. The grey kangaroo is concentrated 
heavily in Unit I, while two of the five specimens in Unit II 
appear in subunit g, lying immediately below Unit I. Compared 
with other Australian rock shelters, the strata at Seton was
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divided clearly (Hughes and Lampert 1977). Even so it was 
difficult to cleave exactly between two strata during 
excavation. Some mixing must have occurred then, as it 
probably did also during occupation, although roof fall and 
calcium carbonate precipitation appear to have inhibited 
gross occupational disturbance (Hughes and Lampert 1977) . 
Therefore, some of the kangaroo bones appearing in spits 
adjacent to occupation levels probably belong to those levels. 
This is almost certainly the case for subunit g, in which a 
few stone flakes were found as well as kangaroo bones.
While the number of kangaroos in and around the lower 
occupational unit is insufficient for statistical tests of 
association, such tests are permissible to examine whether 
the 13 specimens of grey kangaroo in Unit I represent a real 
increase over the five specimens in Unit II. Setting these 
figures in a 2 x 2 contingency table against those for 
Pseudomys australis/shortridgei, one of the smaller mammals 
likely to have been preyed upon by Dasyuridae, gives the 
highly significant chi-square value of 31.9. Scanning Table 
5.5 suggests that similar results could be expected if 
several other small mammals were compared in like manner with 
grey kangaroo. Dasyuridae compared with grey kangaroo 
between units I and II also gives a highly significant chi- 
square value (14.2). Thus, when compared with the marsupial 
carnivores and their likely prey, grey kangaroo increases 
significantly in Unit I. This claim may be looked upon as 
conservative because the minimum numbers for grey kangaroo in 
Unit I, based on maxillae, mandibles and isolated teeth, are 
certainly an underestimate, the bones being too highly 
fragmented and burnt to allow comparative counts of different 
skeletal elements (Hope et al., 1977). The large numbers of
grey kangaroo in Unit I are seen as part of a more general 
association of kangaroos with human occupation, hunters being 
no doubt attracted by the large size of these macropods.
Given that the grey is the only kangaroo on the island today, 
the change in species, from red kangaroo and Sthenurus in the 
lower level of occupation to grey kangaroo in the upper, is
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seen as reflecting a change in availability rather than a 
change in the preferences of Aboriginal hunters. Found 
today in the arid to semi-arid interior of Australia, the red 
kangaroo may have been replaced by the grey, which favours 
more humid woodland towards the coastal fringes, as the late 
Pleistocene environment became less harsh. Sthenurus, on the 
other hand, probably became regionally, if not totally, 
extinct during the interval between the early (16,000 BP) and 
late(11,000 BP) phases of occupation, judging from similar 
dates for its most recent presence elsewhere in southeastern 
Australia (Flood 1974, Goede and Murray 1977).
Non-local fauna brought to the site by man
Marine molluscs, present only in Unit I and subunit g 
immediately below, show that the sea shore also played a 
role in the ecomony of people who inhabited Seton, even though 
only a handful of shells was recovered by excavation. Depth- 
age calculations for the post-glacial rise in sea level (Fig 
2.5) indicate that the shoreline lay 16 km from Seton when the 
shells were carried there some 11,000 years ago.
Tiny freshwater and terrestrial molluscs, recovered from the 
deposit by flotation, can be construed as indicators of human 
activity. When their numbers are plotted against depth of 
deposit (Fig 5.12) , a sharp peak in abundance is revealed in 
the lower cultural level (Unit III). While most of the 
molluscs could have been blown into the site, a dramatic 
increase in numbers at the same time as human occupation 
suggests that man may in some way have transported many of 
them to the site. Too tiny to have been an economic resource, 
the molluscs could have been brought in accidentally on plant 
materials. This is reminiscent of the situation at the Grotte 
du Lazaret in southern France, where an accumulation of fresh­
water molluscs is thought to have been brought to the site on 
reeds carried there for bedding (de Lumley 1969).
Other economic pursuits The wider range of economic 
activities pursued by Aborigines at Seton is obscured because 
carnivores could still have contributed to the faunal suite
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shown for Unit I (Table 5.5.). Although either extreme 
paucity or entire absence of human occupation can be 
demonstrated for each of the subunits of Unit II (Fig 5.13), 
carnivores leave fewer distinctive hallmarks of their 
activities than humans, making it impossible to view the 
fauna in Unit I as result ing entirely from human predation. Indeed 
the presence of bones both Sarcophilus and Dasyurus in Unit I 
suggest otherwise, even though only three individuals are 
represented compared with 19 in Unit II.
Apart from the heavy exploitation of grey kangaroo and the 
occasional importance of marine molluscs, already noted, the 
only other faunal remains attributable beyond doubt to man 
are emu eggs, which increase in abundance synchronously with 
the main indicators for human occupation in Unit I (Fig 5.13).
Despite a general falling off in numbers of the smaller 
mammals in Unit I, a slight increase is shown by Isoodon 
obesulus (brown bandicoot) and Trichosurus vulpecula (brush­
tailed possum). However, it cannot be ascertained whether 
this increase results from human predation or whether a change 
to a more favourable habitat towards the end of the Pleistocene 
caused a natural increase in the number of these animals 
available for carnivores to prey upon. The case for human 
exploitation of these small marsupials is not as clear as it 
is for grey kangaroo, which is unlikely to have been preyed 
upon by native carnivores because of its size and whose presence 
is identifiable even through smallish fragments of bone because 
of their heaviness. Such fragments are split, burnt and 
concentrated most in subunit e, which immediately overlies the 
subunit containing the greatest number of artefacts (subunit f).
Thus, the hunting of kangaroos and the gathering of emu eggs 
appear to be the only substantial economic pursuits by man 
that can be positively identified. However, the broadly based 
economies of Aborigines elsewhere in southeastern Australia, 
from the earliest occupation sites onward (e.g. Mulvaney 1960, 
Bowler 1970) , make it likely that many of the other fauna 
represented found their way to the site through human predation.
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Only emu eggs indicate the seasons in which the site was 
occupied. As Jones and Allen (Bowler 1970) point out for the 
Lake Mungo site, emu eggs must have been gathered in late 
winter or early spring. However, it is not known whether 
Seton was occupied in other seasons as well.
r~\Characteristics of fragmented bone From the outset it 
appeared that bone from cultural, compared with non-cultural, 
levels was (a) in larger fragments, (b) broken in a way that 
left clean, sharp edges, and (c) more burnt and fire blackened. 
Of these impressions the first and last, (a) and (c), seemed 
most amenable to quantification and testing.
Bone fragments greater than 2 cm in length were measured and 
mean and standard deviations for bone length calculated for 
each subunit. Pieces less than 2 cm long, being mostly too 
small and too numerous for individual measurement, were 
simply weighed in subunit lots. When plotted against depth, 
the percentage frequencies for both sets of determinations 
show the same pattern (Fig 5.12), the pieces of bone from 
Unit I being much larger and having a greater range in size 
than those from other units. Human predation, contrasted with 
that of carnivores, has produced larger fragments of bone.
This may have arisen simply from the exploitation of larger 
animals, but it is also possible that the variation reflects 
the dissimilar ways in which animal bones were broken up by 
man and earnivore,the latter perhaps having chewed bones to 
a consistently smaller size.
Percentages of the bone in each subunit that had been burnt 
were also plotted against depth, the graph showing that burnt 
bone is associated almost exclusively with human occupation of 
the shelter (Fig 5.12). In the lower part of the deposit the 
rise in frequency of burnt bone encompasses the occupation 
level (Unit III) but the actual peak is in subunit m, 
immediately below. Possibly this results from fires lit 
during the occupation phase affecting bones that had 
accumulated there prior to human residence, the extreme thinness 
of the cultural level making such an interpretation feasible. 
Another possible explanation is that the occupation layer is
123
thicker than indicated by the distribution of flaked stone 
and includes subunit m.
The stone industry
Types of stone and their sources Of nearly 4,700 pieces of 
flaked stone recovered by excavation, 82.4% are reef quartz, 
16.7% flint, 0.8% indurated limestone and only 0.1% quartzite. 
All of these were found in Unit I, but flint is the only stone 
from Unit III. Apart from limestone, for which the cave 
itself is the probable source, none of these rocks occurs in 
the immediate locality. Quartz occurs as veins in the 
Kanmantoo quartzites, which are exposed closest to the site 
some 5.5 km away in cliffs alont the southern coast of 
Kangaroo Island. On beaches at the foot of these cliffs are 
found pebble of quartzite and the occasional nodule of flint.
Today this shoreline could provide all the kinds of stone 
carried to the site but it is not certain that this source 
was exposed in exactly the same position when Seton was 
occupied around 11,000 and 16,000 years ago, the sea itself 
then being more distant. While a fossil shoreline from an 
earlier Pleistocene interglacial or interstadial high sea 
level could have lain in approximately the same position as 
today’s shore (cf Bird and Dent 1966, Bird 1968), it could 
well have been covered by calcareous sediments deposited 
during advance and retreat of sea level (Bauer 1959), making 
the then active shore also a likely source. This shore would 
have been more than 50 km away when Seton was first occupied 
16,000 years ago and 16 km away during the more recent phase 
of occupation 11,000 years ago, the interval encompassing 
much of the time of rapid sea level rise (Chappell 1976, 
Chappell & Thom 1977) . These distances might have prompted 
men to use an alternative source 8 km inland, where 
Kanmantoo quartzites outcrop towards the edge of the plateau. 
However, while this inland source could have provided quartz 
and quartzite, flint is found only along shores where the 
sea has weathered nodules from limestone or other calcareous
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rocks. That the shore itself came within the economic orbit 
of people who occupied Seton in Unit I times is supported by 
the presence of marine molluscs.
Typology Flaked stone artefacts are classed according to 
the same criteria used for the industry at Pigs Water Hole, 
the categories present being: waste flakes, flakes with use 
wear, bipolar cores and flake tools. Tools in the last 
group can be classed formally as scrapers and adzes, with no 
distinct boundary between the two forms. They are described 
more fully in Chapter VI in which Seton and other sites are 
compared in terms of their stone industries. Meanwhile my 
preliminary classification of flake tools, based on an 
intuitive appraisal of their features, places 12 formally as 
adzes and 7 as scrapers. However, the lack of any clear 
boundary in a broadly uniform range of tools suggests they 
may functionally be the same.
Change through time in raw materials (Fig 5.13). Flint
is the only kind of stone in Unit III, while all four 
varieties of stone are present in Unit I. Apart from this 
difference, the graphs show little obvious change through 
time in the selection of raw materials. However, it should 
be noted that the Unit III assemblage may appear more 
anomalous than it really is because the 30 flakes and 1 
scraper form an inadequate sample to characterise the 
industry. Fig 5.13 shows a slight increase in quartz over 
flint during Unit I times. Although this appears 
^insignificant on the graph, testing the waste flakes from 
subunits b, c, and d against those from e, f and g shows a 
highly significant increase in quartz over flint (X2 = 21.5).
Distribution through time in waste flakes The same 
percentage distribution groups (Fig 5.13) show also that waste 
flakes are most dense in subunit f, which is also the 
darkest layer in Seton and lies immediately below subunit e 
which contains the highest density of faunal remains 
attributable to human predation. Thus subunits e and f 
together form the most intensively occupied level in the site.
Through the subunits of Unit I quartz flakes show a greater 
increase in weight than in number (Figs 5.13a, 5.13b),
flint
-----------  Quartz
50 V r
I Weight
Number of flakes 
corrected for deposit volume
Weight per flake
numbers loo lew
0
Fig 5.13 Seton: distribution of flakes and bipolar cores
through the depth of deposit.
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indicating that quartz was flaked into larger pieces in later 
Unit I times. This is displayed more clearly in Fig 5.13d, 
which is a graph of the mean weight per flake in each subunit; 
quartz flakes show a steady increase in mean weight through the 
subunits of Unit I.
Distribution through time in other artefacts Table 5» 9 , 
which sets out the frequency for all artefacts through the 
levels, shows that scrapers/adzes are not concentrated 
markedly in any one subunit. Although few, their numbers 
follow in a general way those for waste flakes, slightly more 
of the tools appearing in f than in other subunits.
Bipolar cores on the other hand, all made on quartz, are 
concentrated heavily in subunit f, being particularly 
noticeable when viewed graphically (Fig 5.13e). Moreover, the 
peak in density occurs precisely where quartz flakes are 
smallest (Fig 5.13d) though most frequent numerically (Fig 
5.13a). As at Pigs Water Hole, there appears to be an 
association between bipolar flaking and small quartz flakes 
and the same wider relationships may be invoked.
Compensation for volumetric change between subunits Because 
depositional layers were followed during excavation, the 
analytical units used so far can be expected to vary in 
volume and perhaps not depict accurately the variation in 
density of artefacts and faunal remains through time. To 
examine this possibility, subunit bone and flaked stone 
densities were expressed in quantities per cubic metre and 
percentage frequency distributions through depth were plotted 
graphically (Fig 5.14). The new values thus indicate the 
relative density of the main archaeological materials through 
the levels. For most of the depth of the deposit these 
distributions show no significant variation from those 
plotted without volumetric compensation, a result explained 
readily by a lack of change in the relevant subunit volumes.
However, subunits 1 and m, which are significantly thinner 
than most, give a somewhat different picture for the lower 
occupation level. Bone, which in the uncorrected graph shows
QWeigh! of unidentified bone
Bone weight correction
for deposit volume
Fig 5.14 Seton: distribution of bone through the depth
of deposit.
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a sharp rise in subunit k, now has a flattened curve 
indicating a uniformly high rate of bone deposition through 
subunits k, 1 and m. Although flaked stone and charcoal are 
confined solely to subunit 1, the wider distribution of bone 
may indicate that the occupation level extends into adjacent 
subunits k and m, as suggested earlier in this report from 
the distribution of burnt bone and the remains of large 
macropods, which both spread into the same adjacent subunits.
Flaked stone in the lower occupation unit shows up more 
noticeably on the corrected distribution graph. The value 
reached does not appear grossly different from the values for 
the upper occupation subunits c, d and e. I interpret this 
result as showing that early occupation, through brief, was 
not significantly less intense than it was during much of the 
later phase of occupation.
Bone Industry
Description. Two bone points, each made on a section of 
macropod fibula, were found in subunit f. Of these one is 
48 mm in length. It has the round to sub-triangular cross 
section and hollow centre typical of the proximal end of a 
macropod fibula, possibly that of Macropus rufogriseus which 
it most nearly resembles in size. One end of the bone has 
been sharpened to form a point, while the other has been 
snapped transversely in antiquity. Striations, possibly 
caused by use, appear near the tip, their orientation being 
almost parallel with the long axis of the tool. More 
definite use wear takes the form of a dull polish, present 
over much of the surface but concentrated at the tip.
The other bone tool is 58 mm in length. Like the first 
specimen, one end has been snapped transversely in antiquity, 
while the other has been sharpened to form a point. To make 
this tool a section was chosen from near the centre of a 
macropod fibula, the snapped end of the tool showing the sub- 
triangular cross section typical of the proximal end of a 
fibula, while the pointed end shows the flattened cross section
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typical of the distal end of a fibula. The bone appears to be 
from Macropus fuliqinosus. No striations are visible, but 
there is a dull polish distributed mainly towards the tip, as 
on the first specimen.
On both the tip is rounded rather than sharp. Under x30 
magnification small facets are visible at the tip, formed there 
possibly by use. Because use polish is also concentrated 
towards the tip, the tools appear to have been used for 
piercing some tough, but yielding substance (cf Lampert 1971a: 
54) .
Possible function. The most comprehensive survey of bone 
tools in Tasmania and mainland southeastern Australia is by 
Jones (1971) who places most of the bone tools from major 
collections in distinct categories, each with a recognisable 
function argued cogently both from the evidence of use wear 
and from a number of ethnographic observations made in 
localities widespread within the region. My two bone tools 
closely resemble Jones' "broken fibulae points" (1971:495), 
ten specimens of which from the Rocky Cape site in NW 
Tasmania have a mean length of 42.6+10.0 mm. Jones groups 
these with unbroken points made on macropod fibulae, and 
with points from Currarong, in coastal New South Wales, made 
on bird bone but similar in size and in location of use 
polish (Lampert 1971a). Almost certainly such tools were awls 
for piercing bark and skin prior to stitching.
The Rocky Cape suite of bone tools, which includes broken 
fibulae points, is seen by Jones as an almost exact replica 
of a bone tool kit used ethnographically by Victorian 
Aborigines for skin working (Jones 1971, Brough Smyth 1878).
The kit includes stout bone pegs for pegging out skins, 
fibulae awls for piercing, fine points for scoring the skin 
and spatulae for burnishing. Finding so many of these tools 
at Rocky Cape provides a strong argument for a skin working 
tradition going back at least to the time when Tasmania was 
last joined to the mainland some 10-12,000 years ago 
(Jennings 1971). The main use of skins by Aborigines living 
recently in southern Australian, particularly in colder 
regions (cf Flood 1973), was for clothing, consisting of a
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cloak made up from a number of possum skins or a few kangaroo 
skins sewn together. Jones believes that cloaks were made 
by the prehistoric inhabitants of Rocky Cape and suggests 
that the antiquity of such clothing extends well back into 
the late Pleistocene (Jones 1971:522-4), when cold conditions 
would have strongly motivated the making of fur apparel.
This view receives support from later discoveries of fibulae 
awls in Pleistocene levels at Cloggs Cave in upland 
eastern Victoria (Flood 1974:184) , at Cave Bay Cave on 
Hunter Island, NW Tasmania (Bowdler 1974) and at Devils Lair 
in SW Western Australia (Dortch and Merilees 1973:108).
Thus a view of the use of skin clothing thoughout much of 
southeastern Australia, from the late Pleistocene to the time 
of European contact, is supported by widespread evidence, 
both archaeological and ethnographic. The discovery of fibulae 
awls in a 11,000 year old level at Seton is consistent with 
this picture. Therefore the occupants of Seton at that time 
probably made clothing from skins, presumably those of grey 
kangaroo rather than brush tail possum judging from the 
abundance of bones of the former animal and the scarcity of 
the latter in the same level as the fibulae awls. There is no 
ethnographic evidence of any kind from Kangaroo Island itself, 
but on nearby parts of the South Australian mainland coast 
cloaks of both kangaroo and possum skins were worn by recent 
Aborigines, the skins being sewn together with sinew by means 
of a bone 'needle' (Angas 1846) .
Summary and discussion
Seton was occupied initially about 16,000 years ago when 
Kangaroo Island was a high piece of land on a broad section 
of the exposed continental shelf of mainland Australia and the 
site lay at least 50 km inland. The sea level at that time 
had barely begun to recover from its glacially depressed 
minimum; the climate was colder and the vegetation more open; 
conditions were generally drier with desiccating winds 
sweeping across the land from the arid interior of the continent, 
yet a reliable source of fresh water lay close to the site, 
presumably in Seton lagoon.
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Men occupied the site briefly, bringing with them flint 
obtained either from the then active shore more than 50 "km, 
away, or from a nearer shoreline left stranded after sea 
level retreated from an interglacial or an interstadial high. 
Although the few flint flakes and one scraper are too few to 
characterise their technology properly, the artefacts are 
sufficiently like the industry of the later occupation to 
hint at a continuous industrial tradition spanning the 
intervening 5,000 years of non-occupation. Men may have 
hunted the larger macropods, red kangaroo and Sthenurus, that 
frequented the locality during this early phase.
For the next 5,000 years Seton was a carnivores' den 
unoccupied by men except for a fleeting visit, or visits, 
denoted by three small flakes of quartz.
Around 11,000 BP there was an intensive phase of human 
occupation. Flint was again imported, but the much more 
popular stone was quartz, flaked at the site by the bipolar 
method. The source of both kinds of stone could have been 
the then active shore some 16 km away, because marine molluscs 
found in the same levels as the stone flakes, provide 
definite evidence for the use of marine resources at that time 
However, the marine shellfish were too few in number to have 
been a significant source of food for people while camped at 
Seton. Nearly all of their diet seems to have been provided 
by the immediate locality, with grey kangaroo featuring 
prominently. Other marsupials were probably hunted too, but 
only grey kangaroo and emu eggs were definitely exploited 
as substantial dietary items. To protect themselves from the 
late Pleistocene cold, people wore cloaks of animal skins, 
probably those of grey kangaroo judging from the abundance of 
grey kangaroo bones in the main occupation unit.
As will be argued later (Chapter VI), many, if not all, of 
the small flake tools with secondary retouch are adze flakes 
(Mulvaney 1975:77), perhaps to be thought of more correctly 
as 'chisel blades1 because their design suggests they had been 
fitted tranversely to the end of a haft in much the same way 
as a tula chisel (Tindale 1965:135, Mulvaney 1975:77) or the
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southeastern form of elouera (Lampert 1971a:49). As such, 
their primary function was almost certainly woodworking, 
notably for such fine operations as shaping and finishing 
wooden artefacts (Gould et al. 1971). They may thus be
seen as maintenance tools (Mulvaney 1975:83) used to make 
and repair the weapons and other devices with which local 
resources were actually exploited. Because they are not 
tools used primarily to exploit the environment, it is 
difficult to link the flake tools from Seton with specific 
methods of economic exploitation. Faunal remains show that 
kangaroo hunting was one important economic pursuit, but 
ethnography suggests many possible methods could have been 
employed for kangaroo hunting, ranging from individual 
hunters with spears to large groups of hunters who organised 
mass drives and used, besides hand weapons, such devices as 
fire, nets and blinds. Of the possible range of wooden 
artefacts used in kangaroo hunting, those most likely to have 
required the use of chisels in their manufacture and 
maintenance are the finely finished hand weapons, like spears, 
clubs and boomerangs. However, such weapons appear to have 
been universal devices, carried by men when hunting whatever 
the strategy used. Thus the presence of chisel blakes at 
Seton gives no clue to the specific methods by which 
kangaroos were hunted.
The presence of bipolar cores of quartz suggests that the 
many small quartz chips, present in the same level as bipolar 
cores were produced deliberately for use and were not simply 
debitage from making flake tools. For a more recent site at 
Currarong in New South Wales I have suggested from 
ethnographic evidence that quartz chips, produced by bipolar 
percussion, were used to barb hunting spears (Lampert 1971a). 
Although the greater antiquity of Seton makes this hypothesis 
somewhat more precarious, it is an interpretation that 
nonetheless accords well with faunal evidence for the hunting 
of large game animals and, more tenuously, with the presence 
of chisels with which spear shafts could have been made. It 
is thus an explanation that integrates the main faunal and 
industrial evidence from the site. Its principal weakness is 
that it takes no account of other possible sectors of the 
economy and technology not detected by the archaeological
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investigation, such as the harvesting and use of food plants 
and the manufacturing of wooden utensils other than those 
used for hunting. However, the heavy representation of 
large macropods argues for Seton having been used largely, if 
not principally, as a hunting camp.
The large hearth in Unit 1, containing many charred and 
calcined kangaroo bones, indicates that game animals were 
cooked and eaten within the rock shelter. Considered 
together with the presence of stone tools for maintaining 
equipment, this suggests that Seton was a residential site 
for a group of people and was not devoted simply to a 
restricted part of hunting, such as butchering. This view 
receives support from other favourable characteristics of 
the site and its environment, notably its northerly aspect, 
its sheltered location and the nearby presence of fresh water.
If the site was so favourable for human occupation, we must 
ask why it appears to have been unoccupied since Unit 1 times, 
around 11,000 years ago, when there is ample evidence for men 
having lived on Kangaroo Island until at least as recently as 
4,300 BP. To examine this question, let us first reconsider 
the relevant strata of the deposits. In the drawn section 
v'Fig 5.10) , we note that materials from layers 1 and 3 
appear to have slumped into the sink hole, since the same 
materials are not only present as infilling (2 and 4) but 
are strafigraphically continuous with 1 and 3. From this it 
appears highly likely that deposits laid down later than the 
dated, occupation horizon, either subsided or were washed into 
the sinkhole. This view receives support from the shallowness 
of deposition (45-50 cm) above the point for which a carbon 
date of 11,000 years was obtained. By contrast, Unit II which 
is 70 cm in thickness took only 5,000 years to accumulate.
Investigation of the sinkhole itself revealed that fresh 
kangaroo bones, together with other obviously recent flotsam, 
had been washed in, often to a depth well below that of the 
earliest excavated sediments. Unfortunately the sinkhole 
tails off into small solution channels that continue for an
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unknown distance underground and do not permit further 
search for putative displaced archaeological deposits. 
However, the probability of such displacement makes the loss 
of upper occupation levels a more tenable hypothesis than 
non-occupation of the site in early Holocene times.
Q
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OTHER STRATIFIED SITES
Rainy Creek
Introduction The Rainy Creek site was first examined by 
Tindale (1931-2, 1937), who found several hammerstones, two 
'Sumatras' (i.e. pebble choppers), karta and five pieces of 
quartz, all lying exposed on the floor of a wash out. In all, 
24 implements were revealed. Tindale estimates that these 
were "derived from an area of 275 square metres by the 
natural washing of some five hundred cubic metres of clay" 
(Tindale 1937:43).
In the section exposed in a side of the wash out, the 
stratigraphy seen by Tindale was a clay series, consisting of 
basal dark clay, overlain by a metre of yellow clay, followed 
by half a metre of light yellow sandy clay upon which the 
modern topsoil had been formed. In this section Tindale 
found in situ a hammerstone at a depth of 128 cm in the 
yellow clay and another at a depth of 77 cm in the light 
yellow sandy clay.
Unfortunately none of the E^ ainy Creek implements could be 
found in the South Australian Museum during my visit there. 
However, there was sufficient evidence in the written reports 
to suggest that a stratified Kartan site had been revealed 
by erosion and I therefore excavated at the site early in 
1976.
Environment (Fig 5.15) The site lies slightly less than 
three kilometres inland from the island's south coast, at 
the foot of the lower slopes of the main plateau. It is 
about 700 m beyond the northern edge of the calcareous coastal 
province. Rainy Creek itself has its origins on the central 
plateau. Some 400 m south of the site it flows into the 
Eleanor River which, blocked by the coastal dune fields, runs 
east-west for a short distance before cutting through the 
dunes to reach the sea. In the vicinity of the site Rainy 
Creek flows through a small flat bottomed valley in which 
the stream has formed a flood plain only some 200 m wide.
////////////'' ' 
Calcareous dune field
VIVONNE BAY
50 Km
Fig 5.15 Rainy Creek: locality map.
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Better to drain this flood plain, an early landowner had 
shortened the stream course by cutting a ditch across a 
meander loop. It was the widening of this ditch by fluvial 
erosion that formed the wash out referred to by Tindale.
Although the valley and its slopes have been cleared of 
vegetation, several large specimens of pink gum, sugar gum 
and swamp gum remain, suggesting that the site area had been 
covered by fairly dense gully flora. Only a short distance 
to the south the dunefields are covered with the E. diversifolia 
- E. ruqosa mallee shrubland typical of the calcareous 
coastal province.
Excavation From Tindale's excellent field notes and sketch 
maps it was possible to relocate the part of the wash out 
where the hammerstones had been found in the section. On the 
valley floor just 4 m beyond the eastern bank of the wash out, 
two 3 m square trenches were excavated, the two being 
separated by a 1.5m wide baulk. The top 50 cm of the two 
trenches, comprising the topsoil and clayey silt, was removed 
by bulldozer and the remainder excavated by hand.
The following strata were encountered (Fig 5.16):
1 0-20 cm
2 20-40 cm
3 40-65 cm
4 65-80 cm
Topsoil
Light and dark brown banded silts
Clean, bright yellow, clayey silt
Chocolate brown clayey soil of similar 
texture to the underlying grey clay and 
merging with it; contains charcoal and 
flaked stone
5 80-160+ cm Basal fine grey of unknown depth and
without sign of human occupation except 
at its junction with IV
The basal clay (Unit V) appears similar to exposures of the 
Permian boulder clay common over much of Kangaroo Island, 
while the chocolate brown clayey soil (Unit IV) with which 
it merges is interpreted as a topsoil that formed on the 
clay. In the sequence of depositional events deduced from 
the strata, human occupation took place on a possibly ancient 
land surface which was later buried by waterborne silt.
ÖRainy Creek North face of Trench I
6
J
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7,690 ± 170 bp
V • * • *•• *,
LddVv
Excavation units
11 - j • i Ra i n y  C r e e k :  S e c t i o n s  o f  N f a c e  o f  T r e n c h  1
s h o w i n g  s t r a t i g r a p h y  a n d  e x c a v a t i o n  u n i t s  ( s e e  
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No faunal remains were found in association with the flaked 
stone, which itself was fairly sparse in quantity. Excavation 
was abandoned on completion of the two squares, which have a 
total area of 18 m^.
Chronology A C14 date of 7890+170 BP (ANU-1784) was 
obtained from scattered charcoal stratigraphically associated 
with flaked stone in Unit IV. This predates the build up of 
clean yellow silt over the flood plain. Tindale explains the 
presence of these sediments by postulating a restriction of the 
stream course caused by dune formation. Certainly dunes along 
the present coastline of Australia were beginning to form 
shortly after 7000 BP, as the sea approached today's level 
(Thom and Chappell 1975), However, also worth considering 
either as an alternative explanation or as a contributing 
factor to the first is the increased runoff and 
transportation of loose sediments that must have accompanied 
the wet phase of the early Holocene. Dates from the lunette 
north of Rush Lagoon suggest that this event lasted from 
around 7000 BP to somewhat after 4500 BP on Kangaroo Island, 
which is consistent with an age of 8000 BP predating the 
commencement of silting at Rainy Creek.
Stone industry Flaked stone from the 18 m^ excavated 
comprised 437 pieces of quartz having a total weight of 3.4 kg 
and 103 pieces of quartzite weighing 1.8 kg. Between the two 
trenches there are only slight differences in the total 
Amounts of stone, in the proportions of quartz to quartzite 
and in the size of pieces of stone (Table 5.10). As well as 
flaked stone the occupation level contained fragments of 
unflaked quartzite possibly transported by natural forces 
from the slopes of a quartzite hill beginning just beyond the 
bank of the wash out immediately opposite the excavation.
With flaked stone itself so sparse, it is not surprising that 
there is a dearth of diagnostic pieces. The only two pieces 
of stone with secondary retouch are a small quartz scraper 
and a broken pebble tool. Other pieces with possible diagnostic 
potential are seven bipolar cores, four trimming flakes and 
a broken hammerstone. The quartz scraper appears identical 
to those from Seton, Pigs Water Hole and several other sites.
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The pebble tool, being broken, cannot be classed as being 
either Kartan or of the smaller type found at Pigs Water Hole.
Discussion Rainy Creek is an open site beside a reliable 
stream, in an ecotonal situation near the junction of two of 
the island's major environmental provinces. The presence of 
fragments of beach pebbles among the flaked stone shows that 
parts of the coast lay within the economic range of the site's 
occupants. However, no pebble beach lies exposed today along 
the section of the south coast nearest the site.
Although from the paucity of flaked stone within the excavated 
areas the site appears to have been sparsely occupied, this 
may be apparent only because occupation was widespread. Other 
than the stream banks, the locality provides no focal point 
to concentrate the occurrences of human residence such as 
there is in the case of a rock shelter.
The stone industry, though somewhat nondescript, seems akin 
to the small tool industries from several other Kangaroo 
Island sites, its closest parallel being the industry from 
Pigs Water Hole. At both sites the main types of stone are 
reef quartz and quartzite beach pebbles, with some of the 
quartz having been flaked by the bipolar method. Although 
only one quartz scraper was found at Rainy Creek, it would 
fit comfortably into the range of such tools from either 
Pigs Water Hole or several other Kangaroo Island small tool 
sites.
The site stratigraphy consists of a buried topsoil that had 
been formed on a seemingly ancient basal clay. Thus, before 
being buried by silt during the past 8000 years, the topsoil 
could have been part of a land surface that lay exposed for 
a considerable length of time. Such conditions raise the 
problem, usually found at surface sites, of association of 
artefacts. If I had found an indisputable Kartan tool in the 
buried soil horizon I would doubt that it was associated with 
the majority of the flaked stone, given the absence of Kartan 
tools from the deeply stratified small tool sites, Seton and 
Pigs Water Hole, and the rarity of small tools on Kartan 
surface sites. As well as the danger of direct super-
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imposition of different industries on the ancient land 
surface at Rainy Creek, there is also the danger of the 
secondary deposition of artefacts transported downslope from 
the adjacent quartzite hill. Blocks of unflaked quartzite 
found in the occupation level could have reached the site by 
this means.
From somewhat sparse evidence I conclude that an example of 
the Kangaroo Island small tool industry was unearthed by 
excavation, at Rainy Creek. From Tindale's use of the terms 
'Sumatra1 and 1karta', I think it highly likely that at least 
three of the tools he found on the 275 floor of the wash 
out are Kartan. However, I doubt whether the two assemblages 
are in association.
Rowells'
Environment This is an open site, beside the south bank of 
the middle Cygnet River, about 17 km inland from the north 
coast of Kangaroo Island. It lies one kilometre downstream 
from where the Cygnet emerges from a narrow gorge and enters 
a broad valley, one side of which is the steep scarp of the 
main plateau and the other a series of rolling hills. The 
river at this point is a reliable source of water, its bed 
containing water holes that persist even when, in unusually 
dry summers, the stream itself ceases to flow. Although the 
site locality has mostly been cleared for pasture, many large 
specimens of sugar gum, manna gum, pink gum and swamp gum 
remain to indicate that its cover, until recently, was the 
dense understorey below a fairly close canopy of large 
eucalypts usually found along stream courses.
The site lies on a flat area beginning 55 m beyond and 4 m 
above the top of the river bank. Some 170 m further away 
from the river bank, and beyond the site, the land rises gently 
on to low foothills that flank the plateau scarp. On the first 
of these foot hills in Conroy's Stockyard (KIC 1043), one of 
the three principal surface sites used to investigate the KartE 
industry. Conroy's is 800 m from and 20 m above Rowell's.
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Excavation Rowell's site was discovered during a search 
for stratified Kartan tools. The flat on which the site 
lies is in a position to allow the aggradation of slope 
wash deposits, whereas Conroy's being on a rise above the 
flat, is in an erosional situation. I reasoned that similar 
tools to those exposed on the hill might lie buried on the 
flat, in a context that would allow the industry to be dated 
and more reliable associations between its components to be 
made. To investigate this possibility, I used a bulldozer 
to open up two widely spaced 4 x 18 m exploratory trenches, 
each about the same distance from the south bank of the 
river (Fig 5.17) . The first of these (Trench 1) revealed 
the following stratigraphy:
I 0-12 cm Pale grey topsoil, disturbed by recent
agricultural pursuits
II 12-35 cm White silt, with ironstone nodules,
charcoal and flaked stone towards its 
junction with the underlying clay of 
Unit III
III 35-120+ cm Reddish brown, fine clay changing
gradually to brown flecked pale grey 
clay with increasing depth; total 
depth unknown
In Trench 2, which is 270 rn west of Trench 1, much the same 
sequence was revealed, the only difference being that Unit II 
was thicker and flaked stone was much rarer.
I interpret the stratigraphic sequence revealed by both 
trenches as a deeply weathered boulder clay overlain by a 
slope wash deposit that later became podsolized.
Encouraged by the discovery of flaked stone in Unit II, I
excavated, by hand, trenches near both of the bulldozer
cuttings. Because the area around Trench 2 was found to be
sparse in useful material, excavation there was abandoned
oafter only one 2 rrm trench (Trench R) . However, the area
around Trench 1 was found to be rich in flaked stone. There
2three trenches were excavated: Trench H of 4 m , Trench J
of 4 m~ and Trench K of 2 m^ (Fig 5.17). All of these 
penetrated to the bottom of the silt (Unit II) only, because 
the bulldozer trenches had shown the underlying clay to be 
culturally sterile.
A. Kartan site
Land over 
100 m
Rowells
A Conroys
ROWELLS
Trench I
Trench 2
50 Km
F ig  5 . 1 7 Rowells: locality map.
ROWELLS
2 m
Trench K North face
Trench H North face
Basal clay
Trench J West face
71
x _ .
-------------O n" ■*«*
Basal clay
5,250 t 8Ö bp
Trench R West face
Topsoil
Charcoal
Basal clay
Fig 5.18 Rowells: sections and excavation units for
four trenches.
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Chronology From charcoal lying among flaked stone at a. 
depth between 15 and 27 cm in Trench J, a date was obtained of 
5250+80 BP (ANU-1786). From charcoal among flaked stone in 
Trench R, a date was obtained of 5310+90 BP (ANU-1707). In 
each trench, the dated samples were from the bottom spit, 
where the white silt meets the underlying clay.
Flaked stone As well as a number of small pieces of flaked 
stone disturbed from Unit II by bulldozing, there are three 
core tools from Trench 1, two of which are made on blocks, 
v/hile the third, which is incomplete, is made on a pebble.
In Trench 2 one broken core tool, made on a block, was 
unearthed at a depth of 60 cm in the silt, at a point where 
it meets the underlying clay, It was the desire to find such 
tools in situ under better controlled conditions of excavation 
that prompted the digging of three separate trenches near 
Trench 1 and one near Trench 2. However, the flaked stone 
from these trenches appears to be of the small tool industry 
exemplified by Seton and Pigs Water Hole, no core tool being 
found by hand excavation.
Although the depth of Unit II varies between trenches, flaked 
stone was found consistently only in the bottom 15-18 cm of 
white silt. Therefore, I have treated the stone as belonging 
to one occupation horizon, dividing it only among the individual 
trenches. The breakdown of stone types and artefacts is 
shown in Table 5.11.
By number of pieces, 80% of flaked stone is reef quartz, 17% 
quartzite and 3% flint. By weight the percentages are 54%,
45% and 1% respectively, the quartzite pieces being much 
larger than those either of quartz or flint. A xxsssible 
source for most of the stone used lies only a few hundred 
metres from the site on a rise having outcrops of both quartz 
and quartzite. Only three of the 45 pieces of quartzite have 
pebble cortex, showing that beach pebbles were rare as sources 
of stone, which is in accord with the site being 17 km inland. 
Flint, obtainable only on beaches, is likewise rare.
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All of the flake tools recovered by excavation are small 
scrapers/adzes as typified by Pigs Water Hole. Two adzes 
are tula-type (McCarthy 1946:31-2), having both the nearly 
discoidal shape, and the location of the most developed 
secondary work opposite the striking platform. A fuller 
description of these tools and their relationship with 
other small tool assemblages is given in Chapter VI.
The tools are concentrated in Trench H (Table 5.13) .
Although waste stone is also most common in the same trench, 
the number of tools still seems disproportionately high. 
However, with the fairly small sample of tools, little 
significance can be attached to this.
Discussion Rowell 1s presents much the same problem of 
association of archaeological materials as does Rainy Creek. 
All of the flaked stone lies near the base of recently 
deposited sediments which directly overlie an ancient clay 
bed. No evidence remains of deposits that might have formed 
on the clay prior to the beginning of silt deposition.
With such a long interval between the two known phases of 
deposition (Units II and III), Rowell's thus has the usual 
dangers involved in the archaeological investigation of 
surface sites.
The problems of association are twofold. There is the 
question of association between two industrial elements that, 
from other sites on the island, appear not to be associated. 
Secondly there is the question of association between the 
charcoal and the stone tools.
Because of its fragility, the charcoal is unlikely to have 
survived for long lying exposed on a land surface and must 
therefore have been deposited early during the build up of 
the silt or immediately before such build up. However, 
rather than resting immediately on top of the clay, the 
charcoal, is contained within the bottom 15-18 cm of silt, as 
is flaked stone of the small tool industry. Therefore I 
believe the charcoal provides a correct age for the small 
tools which were deposited there just as silt began to
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accumulate. Both the time of this occupation and the 
advent of accumulation of silts must have been consistent over 
a wide area, as is shown by the association of artefacts with 
identical carbon dates from trenches 270 m apart.
The question of the association of the core tools with the 
flake tool industry is more difficult because no core tool was 
located in situ by hand excavation. On the stratigraphic 
evidence available, the core tools could either be earlier 
than or contemporary with the flake tools. If core tools had 
been found under controlled conditions lying consistently on 
the very top of the clay they would have been considered as 
probably earlier than the flake tools; on the other hand, if 
they were found within the bottom 15-18 cm of silt, as the 
flake tools were, the two forms of tool would have been seen 
as contemporaneous.
A further problem is the identity of the core tools 
unearthed by bulldozing. Only four were recovered, two of 
which are incomplete. None appears to be typically Kartan 
as exemplified by the nearby Conroy's Stockyard site (KIC 
1043), yet the range of variation at Conroy’s, particularly 
in block tool forms, is great enough for the core tools from 
Rowell's not to appear entirely inconsistent with them, even 
though the forms themselves are not exactly replicated. 
Although it could be fortuitous given the size of the sample, 
the ratio of block to pebble tools at Rowell's (3.1) is the 
same as it is at Conroy's. In size however, the core tools 
from Rowell's lie towards the smaller end of the range for 
core tools from Conroy's, raising the possibility that they 
represent an industrial component of core tools smaller than 
those of the Kartan, as was found in association with flake 
tools at Pigs Water Hole.
In sum, Rowell's is an extensive site occupied around 5300 
years ago by the makers of small flake tools. However, there 
is doubt about the character and association of core tools 
from the same geological stratum. Given the paucity of core 
tools at the site, the problem could be resolved only by 
excavating over an enormous area.
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Sand Quarry
Environment The site is an occupation horizon within the 
lunette of a former lake system, now shrunk to two much 
smaller bodies, White Lagoon and Rush Lagoon (Fig 2.10).
A description of the palaeoenvironment when the larger lake 
was active, 7000 - 4000 years ago, is given in Chapter II.
Today the landscape surrounding the site consists largely of 
dunefields and shallow depressions relating to this and other 
former lakes. It is flattish, low lying country covered with 
mallee shrubland in which Eucalyptus cneorifilia is dominant. 
The lunette is now being commercially exploited for its sand. 
Quarrying has exposed a number of palaeosols within the 
lunette, including the one on which human occupation had 
occurred.
Excavation Because the site was disappearing rapidly and 
because labour resources were few, I took advantage of the 
presence of machinery used specifically for sand mining and 
excavated the site entirely by mechanical methods. First, a 
bulldozer was used to remove the overburden of fine, 
culturally sterile sand. The occupied portion of the palaeosol, 
clearly visible in section as a greyish brown band some 40 cm 
thick, was then removed by a front end loader working in from 
the exposed face. The horizon was removed as one unit 
vertically, but was subdivided horizontally into squares with 
sides 1.75 m in length, this size being dictated by the width 
of the bucket of the front end loader. The excavated deposit 
was then passed through a mechanical sieve of 5/16" (8 mm)
mesh. In a day and a half, by this method, 31.5 rrr- of deposit 
40 cm thick (volume : 12.6 m^ ) were excavated and sieved by
two people - the plant operator and me.
Site stratigraphy and chronology The lunette consists of 
sands and shingle, both varying in grain size, sitting on a 
fine grey clay base that is, presumably, the boulder clay 
common throughout the island. A portion of the section in the 
area of excavation is shown in Fig 5.19, while Fig 5.20 shows 
the various stratigraphic elements on a broader scale.
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At the northern end of the excavated area, the occupation 
horizon is capped by 40 cm of fine pale yellow sand, a 
stratum which thickens to the south, becoming 1 m deep at 
the southern end of the excavated area. From the configuration 
of the strata shown in Fig 5.20 there is probably 5 m of fine 
sand over the occupied paiaeosol at the centre of the lunette. 
Below the occupation level there are medium to coarse sand 
and shingles, as detailed in the drawn section (Fig 5.19), 
having a total thickness of 1.8 m. Below these is basal clay.
The occupation horizon is the only paiaeosol visible in the 
area of excavation (Fig 5.20 : profile YZO, but at the quarried 
end of the lunette, 130 m to the west, four superimposed 
paleosols are visible (Profile WX). Although it is not entirely 
clear, because the east-west section is not continuous, the 
occupation horizon appears to be the same as one of the two 
uppermost palaeosols in WX. The lowest paiaeosol there rests 
upon a shingle layer coarse enough to be interpreted as a beach 
deposit. In all exposed sections a general change can be seen 
from coarser sediments towards the bottom of the lunette to 
finer sediments at the top, interpreted as a receding shoreline 
as the lake level diminished (cf. Bowler 1971) .
Charcoal from the occupied paiaeosol (Profile YZ) gave a C14 
age determination of 4310+90 BP (ANU-1650). Charcoal from the 
lowest paiaeosol (Profile WX) gave a date of 7170+110 BP 
(ANU - 1651) .
Stone industry (Table 5.12) This is typically a Kanagroo 
Island small tool industry as at several sites discussed above. 
Among waste stone, quartz predominates numerically with 64% of 
the more than 1000 pieces of stone, quartzite accounting for 
nearly all the remaining 36% and flint being represented by a 
single tiny flake. Because quartzite flakes (x = 13.lg) are 
heavier than those of quartz (x = 5.6g), the percentages are 
reversed for weight, quartz accounting for 44% and quartzite 
56%. Most of the quartzite was flaked from blocks, judging 
from the rarity of pebble cortex. In five randomly chosen 
excavation squares, only 3 out of 112 pieces of quartzite have 
pebble cortex appearing anywhere on their surface. Today the 
nearest pebble beach is 12 km away.
Clay floor of quarry
Excavated
Central ridge of lunette
Clay floor
l777/7 //'/)// /77 V 7 / f
KEY
 ^ Eine pale yellow sand
2 Greyish brown fire 
sand with charcoal 
flecks (occupy-tior, 
horizon).
3 Medium to coarse 
yellow send.
^ Fairly fire pale 
yellow sand.
5 Coarse yellow sand
with shingle lenses.
6 Coarse yellow sand.
Fig 5.19 Sand Quarry: plan of site; plan of excavated
area; sample section of W face 33-G8.
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Of the 14 flake tools, which make up the whole repertoire 
of retouched stone, 13 are of quartz and one is of flint. They 
conform to the pattern of scrapers/adzes seen at other sites 
and will be discussed in detail in Chapter VI.
Discussion The Sand Quarry site was occupied around 4300 
years ago by makers of small tools. The time of occupation 
coincides with a change in the build up of the lunette from 
coarse to fine sand, indicating that the lake shore was 
contracting (cf. Bowler 1971). Therefore occupation took place 
on the shore of a lake in which water levels were beginning 
to diminish towards those of today.
A question remaining is why quartzite is represented only 
by cores and simple flakes. The absence of both core and 
flake tools of quartzite suggests that this sector of the 
industry was directed towards the production of unretouched 
flakes.
Bales Bay
The site consists of a very small midden, containing perhaps 
50 shells of the limpet Cellana tramoserica, surrounded by 
a sparse scatter of flaked quartz among which a scraper/adze 
similar to those from other small tool sites was noted. It 
rests upon a calcarenite platform exposed within an enormous 
blow out within the calcareous dunefield behind the foredune 
of the beach of Bales Bay. For the main purpose of dating 
coastal occupation on Kangaroo Island, about half the midden 
was removed to provide dating materials. The following dates 
are available.
Material: shell 6450+100 BP (ANU-1649 A)
charcoal 6230+300 BP (AMU-1649 B)
soil, NaOH insoluble 5100+ 80 BP (ANU-1649 C)
Of these, ANU-1649 B, the charcoal date, is the most reliable 
indicator of true age (Gillespie and Temple 1977). A date of 
around 6000 BP shows early occupation of the present shoreline, 
for as Thom and Chappell (1974) point out, the sea had 
reached, or very nearly reached, its present level around the 
entire Australian continent by 6000 BP.
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SURFACE SITES
Introduction Flaked stone having obvious affinities with 
the small tool industry from excavated sites was found also 
lying on the surface at a number of other sites. Stone was 
not collected from either Bales Bay or Pennington Bay, both 
blown-out coastal midden sites, nor from Cape du Couedic, a 
coastal rock shelter with small tools lying scattered among 
marine faunal remains on the undisturbed surface of the 
deposit. However, stone was collected at the two sites 
described below.
Cape Cassini
The Cassini Hoard Cape Cassini is a precipitous headland 
on the north coast of Kangaroo Island, where Cooper (1960) 
made a collection of flaked stone he called the 'Cassini 
Hoard', because it was all found lying within a small area 
on the cliff top. Cooper identifies the industry as 
'microlithic', seeing it as being characteristic of mainland 
industries rather than those of Kangaroo Island (Cooper 1960 : 
488-9). For its presence on the island he offers the 
explanation of an accidental drift voyage from the mainland 
by a single watercraft.
The tools were examined later at the South Australian Museum 
by Mulvaney who decided "they are not geometric microliths, 
but simple small and generalized worked flakes" (Mulvaney 
1969 : 66). Mulvaney was using the term 'microliths' as most 
Australian archaeologists would, to denote a category of 
backed blades, the forms of which are both geometric and 
asymmetric (Glover 1967, Glover and Lampert 1969, Pearce 1973, 
1974). Backed blades mark a distinctive cultural horizon well 
dated in southern Australia to within the past 5000 years. 
Cooper on the other hand appears to use the term microlithic 
to describe small tools with finely retouched edges. As 
Glover and Lampert (1969) point out, such tools are less 
distinctive as culture markers, not being restricted to the 
past 5000 years as backed blades are.
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I also examined the Cassini Hoard at the South Australian 
Museum and agree with Mulvaney that no backed blade is 
present. In accordance with the definition I use for other 
Kangaroo Island collections, there are four scraper/adzes, 
three being of patinated flint and the other of reef quartz 
(cf. Cooper i960: Figs 42-6), a possible burren adze slug 
(cf. Cooper 1960: Fig 47), a bipolar core of flint and 12 
flint flakes utilised along one long margin, the utilisation 
taking the form of tiny bifacial flake scars. With the 
addition of waste flakes, I saw only 36 pieces of stone from 
Cape Cassini in the museum, although Cooper had found 104 
pieces (Cooper 1960:489), which perhaps explains why Cooper's 
count of scrapers/adzes is twice as many as mine.
Field investigation In 1976 I was shown a site at Cape 
Cassini by local residents. Although I cannot be entirely 
certain that this is the site collected on by Cooper, it 
fits his description, being a small site on the cliff top at 
the Cape itself. At this point the cliffs are capped with 
aeolianite which, in turn, is overlain by sand. The 
archaeological material lies on the aeolianite in places from 
which the sand has been blown away. From an area of 20 x 30 m 
I collected the flaked stone listed in Table 5.13. The three 
types of stone, quartz, quartzite and flint, are those found 
at most other Kangaroo Island small tool sites, with quartz 
again predominant. All of these materials could have been 
obtained from pebble beaches at the foot of the cliff not far 
from the site, judging from the high incidence of pebble 
cortex on the pieces collected. Pebble cortex is present on 
seven of the 20 pieces of quartzite and on eleven of the 27 
pieces of flint, while most of the pieces of quartz display 
water rounded facets. With all of these types of stone 
available locally, there is not need to invoke the importation 
of stone from the mainland, as Cooper does for Cape Cassini 
(Cooper 1960:489).
There are eight flake tools indistinguishable from the 
scrapers/adzes found at other small tool sites on the island, 
three being made on quartz, four on quartzite and one on flint.
Total % Stone Types
QUARTZ
Bipolar Cores 1
Flake Tools 3
Waste (No.) 243 84
(Weight) 612 74
Mean Weight 2.5
QUARTZITE 
Flake Tools 4
Waste (No.) 20 7
(Weight) 148 18
Mean Weight 7.4
FLINT
Flake Tools 1
Waste (No.) 27 9
(Weight) 71 8
Mean Weight 2.6
Table 5.13 Distribution of stone at Cape Cassini
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To test the relationship of these to the tools collected by 
Cooper, I graphed their lengths and breadths against those of 
Cooper's four illustrated specimens (Cooper 1969: Figs 42,
44-6). As Fig 5.21 shows, the two samples are identical in 
these dimensions. The samples are small, but viewed in 
conjunction with the locational evidence, their close similarity 
suggests they have probably been gathered from the same site.
If this is the case, Cooper collected most, of the flint but 
left behind nearly all the quartz and quartzite. Apart from 
one hammerstone of quartzite, Cooper (1960:488) implies that 
all the stone he collected are of 'cherty flint'. With the 
exception of a quartz scraper, all the pieces I saw in the 
South Australian Museum are of flint. The movement of sand 
by wind might have exposed new material since Cooper's time, 
but it is also possible that he did not recognise the rather 
formless pieces of flaked quartz as artefacts.
About 200 m east of Cape Cassini, again near the cliff edge, 
are two minor sites located in sand blows, each containing a 
mere handful of small quartz flakes. I did not collect on 
these sites, but I noted the presence also or eroded 
fragments of the marine shell Subninella undulata (turbo) 
scattered among the flaked stone. Because shell fragments 
were not seen away from the sites, I assume that the stone and 
shell are associated culturally and denote economic 
exploitation of the present shoreline.
West Bay
The site is located at the extreme western end of the island, 
at the top of a sea cliff some 4 km south of West Bay itself. 
The cliff is capped with aeolianite, into the surface of which 
broad fissures have been weathered up to 50 cm deep. Sand 
lying within the fissures, and also forming an unconsolidated 
dune some 400 m inland, suggests that sand once covered the 
aeolianite but has since been blown inland by the prevailing 
westerly winds to which the site is fully exposed.
The flaked stone, which also lies in the fissures, begins 20 m 
from the cliff edge and extends inland for nearly 100 m in a
50rnm
BREADTH
+
d* O
©
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LENGTH
©
©
O
150mm
Fig 5.21 Cape Cassini: comparison of scrapers collected
by Cooper (Crosses) and me (infilled circles).
50 Km
Fig %?2 West Bay: site plan showing area of collection
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Strip about 60 m wide, following the course of a small, 
ephemeral rivulet. This was not flowing at the time of my 
visit, in the winter of 1975, but water was present in small
\,J
rock pools.
The stone was collected in 10 m squares set out as shown in 
Fig 5.22. Among stone types, quartz predominates with 87% 
of the total number of pieces and 80% of the total weight 
(Table 5.16). Flint, being mostly small flakes, makes up 10% 
by number but only 3% by weight, while quartzite, which is 
represented by only a few large pieces, makes up only 3% by 
number but 17% by weight. Beach pebbles seen to be the source 
of these materials judging from the occurrence of pebble 
cortex on 15 of the 33 quartz cores and on 13 of the 64 flint 
flakes, as well as on the quartzite pebbles listed in Table 
5.14. Pebble beaches, which are common along this stretch of 
coastline, offer a plentiful supply. At West Bay itself, 4 km 
north of the site, I examined a beach with pebbles of all 
three stone types in question.
Among retouched tools there are 19 scrapers/adzes like those 
found at other small tool sites. Of these 15 are of quartz 
and four of flint; there are also three quartzite pebble 
tools (Table 5.14) which appear to fall into the size range 
for Kartan pebble choppers rather than the range for smaller 
pebble tools of the kind found at Pigs Water Hole. Taking 
the pooled group of 116 pebble tools from the three principal 
Kartan sites as my first control sample and the 12 pebble 
tools from Pigs Water Hole as my second, I tested this 
proposition by discriminant analysis. After selecting 
discriminating variables by means of the analytical stage and 
computing discriminant function scores, I then used these data 
to re-classify the two control samples. Because 88% of the 
Kartan tools and 92% of those from Pigs Water Hole were 
classified correctly, the variables selected (length, breadth, 
height, weight, and edge angle) are seen as satisfactory 
discriminators. Finally, I computed discriminant function 
scores for the West Bay tools, using the same variables.
Their values, plotted against those of the two control samples,
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Fig 5.23 West Bay: pebble tools compared with Kartan
samples and Pigs Water Hole examples.
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show that the West Bay tools fall into the Kartan range and 
are outside that for Pigs Water Hole (Fig 5.23) . The sample 
is small, but the tools must be accepted as being probably 
Kartan. The question of their association with the small 
tools from the site will be discussed in a broader context in 
Chapter VIII. Three unflaked quartzite pebbles could be 
hammerstones since they fall into the weight range for 
hammers found on Kartan sites (Table 4.1). However, their 
surfaces are weathered too deeply to tell whether hammerstone 
pitting had once been present.
Several weathered fragments of the marine shells, Cellana 
tramoserica (limpet) and an unidentified chiton, were 
scattered among the flaked stone. While the possibility that 
these may have been transported to the site by sea birds is 
not to be discounted, no such shell fragments were noticed 
beyond the area in which the flaked stone lay.
West Bay has close affinities with Cape Cassini. Both sites 
are located on sea cliffs and have small tool industries 
using a similar range of stone types; beach pebbles feature 
prominently as a source of stone and marine shells appear to 
be in association with the flaked stone. From these 
evidences the activities at both sites appear to have included 
the exploitation of the resources of the present shoreline, 
suggesting a time of occupation within the past 6000 years 
(Thom and Chappell 1974).
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CHAPTER VI
SMALL TOOLS: FUNCTION, TYPOLOGY AND SITE LOCATIONS
Table 6.1 summarises the significant features of small tool 
sites described in the preceding chapter. The main typological 
and locational relationships between the sites are discussed 
below.
Typology of scrapers/adzes
At all of the sites studied in detail the stone industries are 
characterised by small retouched flake tools that, as I have 
already suggested, appear to range from scrapers to adzes 
without clear demarcation between the two forms. I will nov; 
examine the evidence on which these appraisals are based.
Similarity between sites To both describe and compare the 
assemblages, I measured the attributes listed in Table 6.2.
This is essentially a standard list used by a number of 
archaeologists working in Australia (eg. Mulvaney and Joyce 
1965; Jones 1971; Lampert 1971a; Flood 1973, 1974) to analyse 
flake scraper samples. The techniques of measurement and the 
descriptive terms employed are those already introduced for 
core tools (Chapter IV) and require no further elaboration.
Table 6.2 shows the means and standard deviation of attribute 
scores for assemblages large enough for statistical procedures. 
A matrix of the results of t-tests between pairs of assemblages 
is also shown (Table 6.3). As well as the small tool sites 
listed above, I have included in the analysis the assemblage 
of steep edged quartz scrapers from the Kartan site at Hog Bay 
River, Table 6.3 shows differences in many attributes between 
Hog Bay River and each of the small tool sites, but relatively 
few between the small tool sites themselves. The attribute 
scores for individual tools from Bales Bay and Rainy Creek fall 
within the same range, and though they cannot offer substantial 
support for homogeneity, are at least not inconsistent with 
the main results.
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A multivariate comparison of the assemblages, using 
discriminant analysis and the same attributes, shows the ' 
relationships more clearly. Mahalanobis distances are 
significant between Hog Bay River and each of the small tool 
sites, but between the small tool sites themselves only two 
out of the 15 distances between pairs are probably 
significant and none is significant (Table 6.4). These 
relationships can be viewed graphically in Fig 6.1 where the 
group centroids are plotted against the first two discriminant 
functions. The small tool sites form a reasonably tight 
cluster, well separated from Hog Bay River. Essentially the 
same result is given by the non-parametric, local density 
algorithm (Fig 6.2) which is seen as supporting the previous 
results.
All of these analyses point to a uniformity in scraper/adzes 
between the small tool sites, and a distinction between these 
and the scrapers from Hog Bay River. Viewed more subjectively, 
the Hog Bay River tools are steep edged scrapers similar 
to those that characterise a number of Australian sites 
(eg. Jones 1973), while the other groups are mostly flat 
scraper/adzes with only a few specimens approaching the steep 
edged scraper form. To test the strength of this dichotomy, 
the tools from Hog Bay River were compared with those from the 
other small tool sites using the discriminant programme, first 
in its analytical mode to select discriminating variables, 
then in the classificatory mode. Of the 101 tools thus 
examined, 93% were classified correctly according to their 
predicted groups, testifying further to the integrity of these 
two groups.
Function From the outset many of the retouched flakes 
appeared to have some of the characteristics of hafted adze 
stones rather than hand held scrapers. These are: (a)
uniformly small size, and (b) uniformity of shape, nearly all 
having a straight or slightly concave cutting edge along one 
long margin of the flake. No regular pattern of orientation 
of the cutting edge to the direction from which the flake had 
been struck was detected.
0.5
© Seton
©W est Bay
© Cape Cassini
© Pigs Water Hole
J-0.5
- 1.0 -
- 1.5
O Hog Bay River
- 1.0 - 0.5 0 0.5
Function 2
® Rowells
Sand Quarry©
l
Fig 6.1 Comparison of scrapers between sites through 
discriminant analysis.
factor 1
Fig 6.2
/ Cape Cassini 
I Sand Quarry 
/ West Bay
\  Rowells 
Pigs Water Hole 
\ Seton
A  Hog Bay River
Factor 2
Comparison of scrapers between sites through 
local density analysis.
0
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To examine this question more closely I shall review briefly 
the characteristics of hafted adzes in Australia. McCarthy 
(1976:29) distinguishes specialised forms like the tula and 
elouera from non-specialised forms, the last being equivalent 
to Mulvaney's (1975) non-tula. While the tula has distinctive 
features, the non-tula, as its name implies, has few, being 
usually a "simple untrimmed or irregular retouched flake" 
(Mulvaney 1975:77). Both tula and non-tula adzes were often 
resharpened several times during the course of their working 
lives by retouching their cutting edges and the tools were 
sometimes reversed once in the haft and retouched on what had 
formerly been the proximal end of the flake (Tindale 1965;
Gould et a1. 1971). Resharpening not only modified the
cutting angle but also straightened the working edge which 
use had made concave (Gould et al. 1971:159; cf. Hayden 
1976:224, Tindale 1965:153). When the flake was eventually 
discarded, it was usually a narrow slug, worked out along 
one or both edges according to whether or not the tool had 
been reversed in its haft. Slugs have two distinct forms: 
the tula slug which retains the characteristic obtuse-angled 
striking platform along one long margin (Mulvaney 1975:77), 
and the burren slug which remains from an adze flake that has 
been reversed in the haft and therefore displays retouch along 
both long margins. I shall use the term burren in its general 
sense to describe all adze slugs retouched in this manner 
(cf. Mulvaney 1975:82) rather than restricting it to tulas 
that have been retouched or used lightly enough along the 
diagnostic platform end to show tula status (McCarthy 1976:31) 
heavy retouch or use would, of course, have obliterated this 
characteristic (Mulvaney 1975:82). In accordance with this 
definition, tula slugs can be formed only from tula adzes, 
while burren slugs can be formed either from non-tula adzes 
or, probably less commonly (Gould 1971:155), from tula adzes 
on which the characteristic tula platform has been obliterated 
Archaeological and ethnographic evidences for the distribution 
of tulas and non-tulas show that both forms occur together in 
some areas, but in others they occur independently (Mulvaney 
1975:82-3; McCarthy 1976:31-2).
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Ethnographie adzes also divide according to whether the haft 
is an adzing stick or a spear thrower, the former being used, 
often with both hands, for such heavy woodworking tasks as 
chopping and adzing, the latter for lighter finishing and 
maintenance work (Thomson 1964:418-9 ; Mulvaney 1975:83*,
Hayden 1976:213). Despite this functional distinction, no 
variation has been detected in the adze stone alone, either 
in use wear characteristics, size or type of raw material, the 
sole typological difference being in the haft (Hayden 1976: 
216-8). This is a sobering thought for the archaeologist 
working with stone tools alone.
It is likewise difficult to detect differences between lightly 
resharpened non-tula adze flakes and hand held scrapers.
Adzes are often identifiable as such only when they have been 
resharpened sufficiently to take on attenuated slug 
characteristics (Hayden 1976:220). There may indeed be little 
functional difference between the two, since among Western 
Desert groups woodworking tools bearing the same name 
(purpunpa) include hafted adze flakes and larger retouched 
pieces that are hand held. The angle of the working edge 
(x = 67°) distinguishes them from knives (x = 39.5°) but not 
from each other (Gould 1971; Gould et al. 1971). The same
authors (Gould et al. 1971; Gould 1973) put forward the
following characteristics of the woodworking adze flakes they 
studied as being potentially diagnostic :
1. edge angle: range 40° _ 87°; x = 67°
2. thickness: range 12 - 22 mm ; x = 15.8 mm
3. length: range 33 - 66 mm ; x = 51.3 mm
4. retouch: simple or scaled
5. use wear: tiny step fractures on bulbar face of
working edge, visible under X36 magnification
In the same Western Desert area where he conducted his 
ethnographic studies, Gould (1968, 1971, 1977) excavated a
number of adzes, of both tula and non-tula type. This 
Western Desert archaeological sample, as well as another of 
flat adzes from a rock shelter in southwestern Australia, are
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s e e n  b y  G o u ld  a s  w o o d w o r k i n g  t o o l s  b e c a u s e  o f  t h e i r  s t e e p  
w o r k i n g  e d g e s  and t h e  u s e  w e a r  c h a r a c t e r i s t i c s  d e s c r i b e d  a b o v e .
As a f u r t h e r  d i a g n o s t i c  p o i n t  t o  d i f f e r e n t i a t e  b e t w e e n  a d z e s  
and han d  h e l d  s c r a p e r s ,  G o u ld  s e e s  s u c h  s m a l l  t o o l s  a s  b e i n g  
v i r t u a l l y  u s e l e s s  f o r  t h e  t a s k  i n f e r r e d  w i t h o u t  t h e  m e c h a n i c a l  
a i d  o f  a h a f t  and  c i t e s  e x p e r i m e n t s  s h o w i n g  t h a t  u s e  w e a r  o f  
t h e  form  e n c o u n t e r e d  c a n n o t  be  o b t a i n e d  on u n h a f t e d  f l a k e s  
(G ou ld  1 9 7 1 : 1 6 2 ;  G o u ld  and Q u i l t e r  1 9 7 2 : 1 1 ) .
H o w ev er ,  Hayden and Kamminga ( 1 9 7 3 )  c o n t e n d  from  e x p e r i m e n t a l  
e v i d e n c e  t h a t  s t e p p e d  f l a k e  s c a r s  on t h e  b u l b a r  f a c e  o f  t h e  
w o r k i n g  e d g e  a r e  n o t  d i a g n o s t i c  o f  a d z e s  a l o n e  b u t  a p p e a r  on 
s e v e r a l  t y p e s  o f  s t o n e  t o o l  t h a t  d i f f e r  f u n c t i o n a l l y .  In  
r e p l y  G o u ld  ( 1 9 7 3 )  p o i n t s  o u t  t h a t  d i a g n o s i s  s h o u l d  n o t  be  
b a s e d  s o l e l y  on m i c r o w e a r  b u t  on a l l  o f  t h e  f i v e  c h a r a c t e r i s t i c s  
he h a s  p r e s e n t e d .
B e c a u s e  I am s e e k i n g  t o  d i s c r i m i n a t e  b e t w e e n  h a f t e d  a d z e  f l a k e s  
and hand  h e l d  s c r a p e r s ,  I h a v e  i n  t h e  f i r s t  i n s t a n c e  c o l l a t e d  
m e t r i c a l  i n f o r m a t i o n  a b o u t  a d z e  f l a k e s  from  w r i t t e n  s o u r c e s  
f o r  c o m p a r i s o n  w i t h  t h e  K a n g a r o o  I s l a n d  s c r a p e r  a d z e s  ( T a b l e  
6 . 5 ) .  The m o s t  r e l e v a n t  d a t a  i s  t h a t  a r e  n o n - t u l a  a d z e s ,  b u t  
t h e i r  p a u c i t y  h a s  l e d  me t o  i n c l u d e  d a t a  f o r  t u l a s  a s  w e l l .
Even s o  t h e  i n f o r m a t i o n  i s  p a t c h y  and m o s t l y  u n s u i t e d  t o  
r i g o r o u s  s t a t i s t i c a l  c o m p a r i s o n s .  As T a b l e  6 . 5  s h o w s ,  t h e  
K a n g a r o o  I s l a n d  t o o l s  f a l l  w i t h i n  t h e  r a n g e  o f  t h e  a d z e  
c h a r a c t e r i s t i c s  l i s t e d ,  t h e i r  s i z e  b e i n g  s om ew h at  t o w a r d s  t h e  
s m a l l e r  e n d  o f  t h e  r a n g e .  H o w e v e r ,  t h e  am ou n t  o f  v a r i a t i o n  
i n  t h e  d a t a ,  p a r t i c u l a r l y  f o r  t h e  number o f  d i f f e r e n t  a d z e  
t y p e s  and a r e a s  o f  s t u d y ,  i n s p i r e s  n o  g r e a t  c o n f i d e n c e  i n  t h e  
r e s u l t .  A more u s e f u l  b od y  o f  d a t a  i s  an u n p u b l i s h e d  s e t  o f  
a t t r i b u t e  m e a s u r e m e n t s ,  k i n d l y  made a v a i l a b l e  b y  Dr J . F .  
O ' C o n n e l l ,  f o r  a d z e s  c o l l e c t e d  a t  M acD on a ld  Downs i n  c e n t r a l  
A u s t r a l i a .  As T a b l e  6 . 6  s h o w s ,  t h e  K a n g a r o o  I s l a n d  s c r a p e r /  
a d z e s  h a v e  a t t r i b u t e  s c o r e s  f a l l i n g  w i t h i n  t h e  r a n g e s  o f  t h o s e  
f o r  t h e  t h r e e  c l a s s e s  o f  a d z e s  s e l e c t e d  b y  O ' C o n n e l l ,  b e i n g  
m o s t  a k i n  m e t r i c a l l y  t o  b u r r e n  a d z e s .  In  a p r e l i m i n a r y  r e p o r t  
on t h e  M acD onald  Downs a r t e f a c t s ,  O ' C o n n e l l  ( 1 9 7 7 : 2 7 1 )  d e s c r i b e s  
t h e  b u r r e n  a d z e s  and s l u g s  a s  " r e l a t i v e l y  l o n g  n a r r o w  b l a d e s
Ix
00
H
X
0  cu
X  00
X  
• lr !
XJ c
ts  G CN NJ1 1
02 n r x
X  c
1X  
w
0 Om
0
0
X
O 6
7 X  
NT r
O  r X
V X  0
Cn X
CN II
W  0)
0  00
Q  C
0
x
CO
1
0  0  
cr\ cc 
CO 00
O il
cn  22
X  N-.
O 2d 
O  n h  
'  CN
L - cd 
o2
X
<3-
1 1
cn O  
co <5- 3
7
- 1
X
NJ-
l x 00 x  — < r  x/—\  
E x • rH  < t  CN • CNi n  cnE 1—1 rH |i II
22 22'—
H
CC
O  0) CN X  CN
X  OO CN rH rH
w  c
3 : G
1
CN
1 i 
x  00
02 1—I
|x co O  r-N O  X/"—N * • rH • CN
s 1—1 CO Osl x  cn
x NT il 
2d
CN 11 
S3
■—
3 :
£h
O  0) X H t -vf
2 :  00 
w  c
X
1
H f CN 
1 1
x  cd ro i n  0
PC CO rH CN X
cd
a
•H
00 QJ
0 N
cd 1—( X
i—1 c cd
P 0
■u X X
1 0 QJ QJ
c X •H N
0 cd X  X
c •H cd
C/d ■u a  1 ajW X ! e QJ 0 N cdD*-» C aj a  x X r—1
>*< cc CJ CO QJ cd P
H 0) P  -H X
cd 5-1 x  2 X 1
»—i cd cp X r—\ /—V X 0H u cd x fx 22•H
0/
>
O
X
cd
X
QJ 0 ) X X
X  x cd cd
a CX X 0 X O•M E  cd *H •H •H
x cd 00 00 XCO Cc CO CO 0 0 cx
Cd c X 1—1 cdH X CO GJ 0 0 X
< 00 cd e GJ GJ 006-* 0 •H cd cd 0co a OJ O X X cH-« E QJ GJ a Xu cd ex X X X
w CO CO < < w
rH
x  cd X XrH I—i rH X X
p  x p 3 c x  cc
0  0 0 0 cd co cc
co 0  H 0 t—i
X ) w  CN V-- ' X •H*—1 X X a  e■u 0 X  CO X p QJ ECi 0 X  X X O r-H x  cdCJ O QJ Q) O  CN >N 32CO CO X CO N-r X cdO CO GJ QJ GJ CO X  Xw X X  X X X  rH s—' c0 a \ rH CO cdOr: C «—1 C  -H P GJ X XCD X  P X 5  GJ cd cO GJ /~s QJ O ' QJ r-N X  x X  QJ r-sCO 4-J i—1 rH X ■l-J 1—i X  rH x  x  Xco n» x CO X
a) cd 
2 *  cd
co P  -H C  On  xQJ CN
t *  —1
cn
X
CD Cn
jC  rH
O 3  
00 O '
QJ Cd CN
0  X  •—1
r*H
OJ
X  1
0
O i
0  II
• 22
r—i s—'
c ~ t
1
X  ,
CO
0
CN 0X
7
5
'—N c
y \ O
0
CN
X
1
il
2 CN 0  II
0  s
CN N- '
5
0
- 1
CO
< r
O  r~ 0
. (-r>
X  11 CO
^  5 X  ^*N
0-— CN
II
XCN r— 04 '-r-'
cn m CN
1 in 1
X  11 X
2
v--
X  /— GO O
• 00 • . .
n r  m X  CN rH
NT II OO CO X
22 r—N r-N. -^-s
' — -G- S3- 0
CN CN CN
II II II
r "  2  co X
m  n h  w
1 1 NT ' - r
CO 0
1
CN CN CN
X
X  GJ
U  3 :
•H 0
X QJ
G  X N
X X
00 G
C  X N
•H G X
N  QJ QJ
X  CG cxcd G <0  00 GX X X
P P r~~N N CJ
H Eh G X CO
X •.—1
G Ga CJ O CJ
•H •H •H •H
X OO X 00CO O X Ocd 1—1 co X
X O X O00 QJ 00 GJ0 G 0 GG X c XX a X a
X X X X
w < w <
w
aj
X  • c •H X
1—1 X 0 X X  X X
P  QJ X X •H  CN c
0 CO •H X  •• G
0  - •H G X »—1N_x ,---j <d QJ a  x CO
X O CN M
QJ CN X ^ ' X  X
x x c O
> ) G G W C 0w X P  GJ X
1—1 GJ r - s QJ ^ s O X GGJ Cd C  <3- E X •H  On 00
X X  CN O X X  G ccd x O CN O CN G X G
X  QJ X  X rH >  X T j
’a
bl
e 
•J 
Ad
ze
 a
tt
ri
bu
te
 v
al
ue
s 
fr
om
 w
ri
tt
en
 s
ou
rc
es
 c
om
pa
re
d 
wi
th
 t
ho
se
 f
or
 K
an
ga
ro
o 
Is
la
nd
 s
cr
ap
er
/a
dz
es
MA
CD
ON
AL
D 
DO
WN
S 
KA
NG
AR
OO
 I
SL
AN
ul
a 
ad
ze
 
Ba
rr
en
 a
dz
e 
Mi
sc
el
la
ne
ou
s 
ad
ze
s 
Sc
ra
pe
r/
Ad
ze oa->
i
2
m
r-I tD
co ctn
co
CM
o  <r
co >ni—I
CO 00
r^. to co cm•—I
00 CM at i"-I—I
CO rH
CM CM 
CO rH
UO LO
O  C- r^ .
rH CO
CM rH I—I rH
5a
'0 (—Icqa
5ucQX
X3a«J
I
2 ;
tO CO 
CM rH
m at 
CM
00 rH
co <r*—I
at cm
MT MT CM 00 i—I
r-. co
co o  at corH
CO CO
MO CM rH rH
CO CO
m  co r~- cm
r-» n» 
at to
coco
li
23
CO o
co inCO rH
to <r
<T rH 
CM I— I
CM CO 
CM CO
CO rH 
00 rHm  corH
CO CM
at cm O at 
CM
m to
m  coCM rH
co co
cmtO I—I
00 Mf
O 00 rH
I
z
H
O CC<r
to CM
m  cmCO rH to <ri—I MT CO O  CO m  corH tO 
CM
cm at
CO CM 
CM
OI—\ <t inCO rH
I X W
43•uooC0)
rJ
43 HI 43
HI 43 HI
X) 60 60
cQ •H 53
QJ QJ QJ
U 33 rO
CQ \
43 \ 43 43
HI HI 43 HI O
X) 43 HI X 33
CO 60 60 CQ O
01 •H c QJ HI
H QJ QJ H QJ
03 r rrr-4 r4 03 Pi
60
a
<
QJ00XJW
hi43OO•Ha>
Z
u
<
ati—IrOCO
H
tr
ib
ut
e 
va
lu
es
 f
or
 K
an
ga
ro
o 
Is
la
nd
 s
cr
ap
er
/a
dz
e
ad
ze
s
155
or flakes with retouch along one or both lateral edges.
Striking platforms are perpendicular to the long axis of the 
edge." The Kangaroo Islands scraper/adzes appear to lack 
this formal orientation of edge to striking platform, although 
the situation is far from clear because the reef quartz on 
which most of the implements are made rarely shows the 
direction from which a flake has been struck. Apart from this 
apparent difference, however, O'Connell's description of 
burren adzes fits the Kangaroo Island tools exactly.
My second comparison is between the Kangaroo Island scraper/ 
adzes and two groups of presumably hand held scrapers. I 
chose archaeological samples from the Burrill Lake and 
Currarong sites on the east coast of New South Wales, not 
only because suitable data were on record (Lampert 1971a), 
but also because in that area hafted stone chisels other than 
the elouera are unknown ethnographically and have not been 
recognised among archaeological assemblages, thereby making 
it likely that the tools were hand held. As Table 6.7 shows, 
the Kangaroo Island scraper/adzes are smaller, noticeably in 
length, breadth and height but even more markedly in weight, 
which reflects all three linear dimensions cumulatively.
Also noteworthy are the much smaller standard deviations in 
most attributes for the Kangaroo Island tools, indicating that 
these have greater uniformity generally. These two 
characteristics, small size and uniformity in size and shape, 
are paramount among the initial reasons why I had likened the 
Kangaroo Island tools to adzes as much as to scrapers.
While it remains to be proved that adze flakes generally are 
more uniform in attribute values than hand held scrapers, such 
a distinction seems apparent from studying the numerous tulas 
illustrated by Hewitt (1976), all of which conform to a tight 
pattern. In the functionally sensitive attribute, edge angle, 
there appears to be no difference between the hafted adze and 
hand held scraper groups or between these and the Kangaroo 
Island scraper/adzes, probably because all were used largely 
for the same purpose, woodworking, as Gould (1971) has noted
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for both hand held and hafted purpunpa in the Western Desert 
and O'Connell (1977) for yiIbila at MacDonald Downs.
To examine microwear characteristics I chose the 18 tools of 
quartz and flint recovered by excavation from the Seton site 
(Fig 6.3). From the outset this group had appeared most akin 
to adzes, having one probable burren adze slug (Fig 6.3E) and 
another flake worked along both long margins but from 
different faces, suggesting it had been reversed in a haft.
When examined under a binocular microscope with magnification 
of X30 and over, both of these tools revealed tiny step flake 
scars on the unretouched surface along one edge, as did seven 
other tools, the full results being listed in Table 6.8. It 
is perhaps significant that this edge damage appears on eight 
of the 12 tools selected as adzes but on only one of the six 
thought to be scrapers.
While most of the Kangaroo Island tools presumed to be adzes 
are of the non-tula variety, two tools from Rowell's site 
(Fig 6.4D and E) I have called tula-type, following McCarthy 
(1976:32) who uses the term to describe flake tools with 
tula characteristics when no tula slugs are present in 
association to support their status as undoubted tulas.
Summing up this section, the Kangaroo Island scraper/adzes 
have attributes falling into the same range as those for 
Australian adze flakes generally. They also display a similar 
edge damage pattern, though this might not be a characteristic 
of adzes alone. They are smaller and more uniform in size 
and shape than two selected groups of hand held scrapers. 
Further, there is one probable burren adze slug in the Kangaroo 
Island sample. The weight of this evidence leads me to 
conclude that many, if not all, of the Kangaroo Island 
scraper/adzes were indeed hafted and used as adzes.
Fig 6,3 Scraper/adzes from Seton, Kangaroo Island:
a-c of quartz, from the more recent occupation 
level; d of flint, from the earlier level; 
e-g of flint, from the more recent level.
Fig 6.4 Scraper/adzes from Kangaroo Island sites: a and
b of quartz, c of flint, all from Pigs Water 
Hole; d and e of flint from Rowell's; f and g 
of quartz from West Bay.
Selected as : Adze Scraper
Total No. 12 6
No. with edge damage scars 8 1
No. of scars per tool 1-14 4
No. with straight edges 10 3
No. with concave edges 2
No. with convex edges 3
Table 6.8 Edge damage characteristics on 18 
scraper/adzes from Seton
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Other artefacts
Bipolar cores The presence of bipolar cores at most sites 
indicates that the bipolar method of flaking quartz was 
widespread. It was not the only method, however, as shown 
by the presence at the same sites of conventional single and 
multiplatformed cores of quartz. As I have suggested for 
Pigs Water Hole, it was used when numerous small pieces of 
quartz were required for such a purpose as barbs for a 
hunting spear.
Core tools The question of the association of Kartan tools 
with scraper/adzes is crucial. Although no definite 
association was discovered, core tools that might have proved 
to be Kartan, had a larger sample been available, were found 
in the same horizon as small tools at Rowell's, while Kartan 
tools found by Tindale on the eroded floor of a wash out at 
Rainy Creek might have been displaced from an horizon in which 
the small tool industry was found during subsequent excavation. 
A problem with both sites is the stratigraphic position of 
the occupation horizons, which lie immediately on top of an 
ancient clay bed, probably Permian in origin, and are 
superimposed by shallow and recent sediments. Even if 
undoubted Kartan tools had been found in the same horizons as 
the small tools, their cultural association would be open to 
question. At West Bay, three Kartan tools were found scattered 
among small tools, but as the site is an open one there is 
again the problem of association.
It seems significant that no Kartan tool was found at the three 
deeply stratified sites with fairly large samples of the small 
tool industry, namely Pigs Water Hole, Seton and the Sand 
Quarry. Pigs Water Hole yielded a core tool industry in 
association with small tools, but it is demonstrably not 
Kartan. The weight of evidence is against direct association 
between Kartan and small tool industries at these sites. The 
question of other forms of relationship between the two will 
be discussed later.
158
Raw materials
In all small tool assemblages the stones used are quartz, 
quartzite and flint, in proportions that vary from site to 
site. Quartz is predominant at all sites except Pigs Water 
Hole where quartzite and quartz are co-dominant. Quartzite 
is the most variable quantitatively, ranging from being 
co-dominant at Pigs Water Hole to extremely rare at Seton. 
Flint is nearly always rare or very rare, no doubt because 
of the rarity of its natural occurrence on the island.
Beach pebbles were the main source of stone for sites near 
the coast, but moving inland, outcrops of massive quartzite 
and vein quartz became more important. However, some stone 
from the beaches reached even the most inland sites, as is 
shown by the presence both of pebble cortex on quartzite 
flakes and of flint which is available only as nodules on 
the island's beaches.
Neither at the small tool sites nor elsewhere on Kangaroo 
Island has fine grained stone been found of the types so 
common at recent sites on nearby parts of the mainland. The 
significance of this will be considered later.
Chronology
Nearby all the sites for which dating evidence is available 
were occupied within the Holocene, the coastal sites apparently 
within the past 6000 years. The most recent site to be dated 
is the Sand Quarry which was occupied ca. 4300 years ago.
Only Seton has evidence for the Pleistocene use of small tools, 
which go back certainly to 11,000 BP, and possibly to 16,000 
BP.
Locational evidence
The favoured site locations are either coastal (Cape Cassini, 
West Bay, Bales Bay, Pennington Bay and Cape du Couedic),
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or on the immediate shores of inland waters (Rowell's, Seton, 
Rainy Creek, Sand Quarry, Pigs Water Hole and Cooper's 
Lagoon). Occupation of these inland sites occurred either 
in final Pleistocene or early Holocene times, when wet 
conditions prevailed in the region generally. Moreover, 
several of these sites show evidence within their deposits for 
high water levels nearby. At Seton this is provided by the 
presence of water rat and freshwater molluscs among the faunal 
remains. At the Sand Quarry the lunette in which the 
occupation deposits lay buried shows that the lake was full 
at the time of human residence. For Pigs Water Hole I have 
argued that the contemporaneous deposition of water laid sands 
and stone artefacts signifies abundant local runoff and a 
full water hole at the time of occupation. Thus the users of 
small tools occupied camp sites located in situations well 
suited to the economic needs of Aborigines, judging from more 
widespread evidence for high Aboriginal populations on parts 
of the Australian coast (Lampert and Hughes 1974), along major 
rivers (Allen 1972, 1974) and around inland lakes (Bowler et
al., 1970).
The tool assemblages of coastal sites are similar enough to 
those of inland sites, and the distances between coast and 
inland short enough, to suggest that the land use pattern 
included movement between the two environments. This 
interpretation is reinforced by the presence of marine shells 
at Seton, as well as beach pebbles and flint at inland sites 
generally. Seton suggests a heavy emphasis on kangaroo 
hunting at inland sites, while marine resources formed a 
sector of the economy at coastal sites judging from the 
widespread, if sparse, presence of marine shells at most sites 
and seal bones at Cape du Couedic.
Although faunal remains are generally too rare to give a more 
comprehensive view of the economy, there is sufficient 
evidence to show considerable diversity between coast and 
inland. This raises the question why no accompanying change 
is discernible in the stone tool assemblages. A part of the 
answer may lie in the general purpose nature of the most
- i DU
common tools, scrapers/adzes, which, as has already been 
argued, were used for maintenance tasks and do not reflect 
specific kinds of environmental exploitation. A contributing 
factor may have been overlap between sea shore and inland 
economies. Of the sites investigated only Seton has well 
preserved faunal remains. The coastal sites could likewise 
have had an economic sector involving the hunting of mammals. 
Certainly seals as well as marine molluscs are represented 
among faunal remains visible on the surface of the unexcavated 
deposit at Cape du Couedic. Unfortunately this potentially 
useful site was discovered too late in my field programme to 
include its fuller investigation.
0
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CHAPTER VII
THE RELATIONSHIP BETWEEN THE TWO INDUSTRIES
In preceding chapters I have described sites typified by two 
industrial components, Kartan and small tool, and have shown 
typological, stratigraphic and locational evidence for their 
distinctiveness. The typical implements found on Kartan 
sites are heavy tools made on quartzite, which seem to be 
associated with smaller steep edged scrapers made on quartz, 
while the small tool sites are characterized by scraper/adzes 
made on quartz and flint. The following points are relevant 
to any further discussion about the relationship between the 
two industries.
1. No scraper/adzes matching those found on small tool 
sites have been found on Kartan sites.
2. There is no sure association of Kartan tools with 
scraper/adzes at any of the small tool sites and they 
are entirely absent from the only three deep, securely 
stratified, small tool sites: Seton, Pigs Water Hole 
and the Sand Quarry.
3. Pebble tools found in stratigraphic association with 
scraper/adzes at Pigs Water Hole are demonstrably 
unlike those of the Kartan.
4. The only sample of quartz tools from a Kartan site 
(Hog Bay River) sufficient in number to allow realistic 
comparisons with other assemblages reveals that Kartan 
steep edged scrapers are demonstrably unlike the full 
range of scraper/adzes from small tool sites.
The above points stress the disparity between the two 
industries. However, there are also two pieces of information 
that suggest affinity.
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1. At some small tool sites the full range of scraper/adzes 
include a few scrapers that are steep edged in form.
2. Although the only pebble tools to be found in 
association with scraper/adzes (at Pigs Water Hole) are 
patently not Kartan, they are nonetheless pebble tools.
This class of implement, though reasonably widespread, 
is not present in all Australian industries.
Turning now to the age of the two industries, both the Kartan 
and the small tool industry date back to the time when Kangaroo 
Island was joined to the mainland, evidenced for the Kartan 
by the distribution of typolcgically very similar tools found 
on sites with identical locational characteristics on both 
Kangaroo Island and the mainland, and for small tools by a 
radiocarbon date of ca. 11,000 BP, if not 16,000 BP at Seton, 
More recently dated small tool sites on Kangaroo Island show 
that human occupation continued well after separation, until 
at least 4,300 BP at which time scraper/adzes was still in use. 
Thus both industries began before Kangaroo Island was 
separated from the mainland, but there is evidence only for 
small tools having continued after isolation. However this 
does not necessarily mean that Kartan tools had gone completely 
out of use by the time the island was formed. It may simply 
mean that they were not used on the same sites at which small 
tools were used. I will now survey the possible implications 
of the archaeological evidence.
Possible explanations of site variation
The explanation of assemblage variability is an issue of 
general concern in palaeolithic prehistory (Bordes and de 
Sonneville-Bordes 1970; Binford and Binford 1966; Bordes 
1973; Mellars 1973; Binford 1973) and in the following 
discussion I shall refer to some of this broader literature 
where particularly apposite. In seeking the best explanation, 
I will examine a number of models of human behaviour 
generated through considering a range of ethnographic and
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archaeological evidences, and from these choose the one that 
explains the evidence most economically. In all, I will 
examine four possible models: 1. different groups of people
occupying the island at the same time; 2. same people using 
different camp sites on a seasonal basis; 3. same people 
using different sites for special activities; 4. the different 
industries belonging to different time periods.
1• Different groups of people occupying the island at the 
same time.
Under this hypothesis two alternative sets of conditions are 
possible. The different cultural groups either occupied the 
same geographical space or they occupied adjacent spaces.
The first of these fits no pattern of Aboriginal behaviour 
known either ethnographically or archaeologically. However, 
such a pattern is invoked by Bordes to explain assemblage 
variation among a number of Mousterian sites in France, 
i.e. "... a mosaic of different culture variants, more or 
less contemporary..." (Bordes 1973:221), these differences 
occurring sometimes within the same site. Bordes sees the 
assemblages as being "very much different" (1973:218), but 
the variation is restricted merely to percentage changes 
between certain tool types, e.g. relative abundance of 
microliths (1973:223) and changes among handaxe forms from 
mostly limande to mainly lanceolate or cordiform (1973:218). 
None of these changes show anything like the scale of 
difference seen between the two Kangaroo Island industries.
For different Aboriginal groups occupying adjacent spaces, 
probably the best documented case that can be put forward is 
the Sydney area, where a number of observers noted that tribes 
were divided on an economic basis into "hunters" and 
"fishers", each with a somewhat different suite of tools and 
weapons, whose territories were, respectively, hinterland and 
coast (Collins 1798-1802; Howitt 1904; Lampert 1971b). 
Moreover, archaeological field studies have been more intensive 
in this area than elsewhere in Australia (e.g. McCarthy 1948; 
Bowdier 1970, 1971, 1976; Megaw 1965, 1974; Hume 1965;
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Flood 1974; Lampert 1966a, 1971a; Hughes and Lamport 1977; 
Poiner 19 76) . However, none of these studies has revealed 
any marked difference in stone industries between sites on 
the coast, where faunal remains show that fishing and shellfish 
gathering were the chief economic pursuits, and inland sites 
where land animals and plants were the only foods available. 
Therefore this pattern of activity does not adequately explain 
the assemblage differences of Kangaroo Island. Moreover, it 
is noteworthy that although many of the small tool sites on 
Kangaroo Island show a relationship with the present coastline, 
while Kartan sites show no such association, there is also 
considerable overlap, a number of small tool sites being 
situated inland where they are often close to Kartan sites 
(Fig 6.5).
2. Same people using different technologies on a seasonal 
basis.
Of possible ethnographic parallels in Australia, a relevant 
example is the Bagundji of the Darling River basin (.Allen 
1972, 1974), who moved seasonally between the river bank, where
they exploited aquatic sources and game that favoured a 
riverine habitat, and the plains away from the river, where 
wild cereals became important in their diet. This alternation 
of economic activity involved the use of different tools.
During occupation of the river bank, such items as duck nets 
and fish nets were used, while the tool essential to life on 
the plains was the grinding stone used to produce flour from 
seeds. However, other aspects of the technology remained the 
same throughout the year, notably wooden artefacts such as 
shields, spears, boomerangs, clubs, dishes and digging sticks, 
and, of particular significance to this discussion, the stone 
adzes and scrapers w'ith which the wooden items were manufacture« 
(Allen 1972:347). Obviously the archaeological manifestation 
of these activities would reveal no seasonal or gross spatial 
differences in the distribution of the maintenance tools, 
adzes and scrapers.
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The pattern of seasonal movement by the Bagundji is typical 
of other inland groups, staying near a permanent source of 
water during hot, dry seasons, and moving out into more arid 
country after rain had renewed its ephemeral water sources and 
brought on verdant growth (Tindale 1974:66). For the Bagundji 
the principal control was cold weather which lowered the 
productivity of aquatic resources but also reduced evaporation 
sufficiently to allow people to move av/ay from the river and 
disperse themselves over the plains (Allen 1974).
On Cape York Thomson (1939) notes the seasonal economic cycle 
of) the Wik Monkan, who alternated between a sedentary life 
on the coast during the wet season, when marine resources 
were the economic mainstay, and a highly mobile, nomadic life 
inland during the dry season, when the emphasis was on 
vegetable foods. This seasonal shift was accompanied by a 
variation in technology, profound enough, apparently, to allow 
the casual observer to mistake the Wik Monkan for two separate 
groups of people. Camps, houses, weapons and utensils were of 
types specialised to the requirements of a particular season. 
Thomson (1939:209) notes that shell adzes and shell ornaments 
were used on the coast and "equally characteristic implements" 
were used inland, but he does not specify the latter, nor 
make mention of stone implements. I infer from this that the 
use of stone in that area was not significant, which 
unfortunately diminishes the value of this situation for 
ethnographic analogy in archaeological interpretation.
In western Arnhem Land differences between two sets of 
archaeological sites were interpreted, with the aid of local 
ethnography, as being a result of seasonal variation (White 
and Peterson 1969). People who had been dispersed over the 
plains during the dry season were forced to retreat to higher 
ground when the onset of the wet season reduced much of the 
low-lying ground to swamp and made it generally impassable. 
This change was reflected in the technology, but principally 
among the wooden artefacts used directly in the food quest. 
The stone industry changed only in such minor aspects as 
proportion of waste flakes to finished tools and density of
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artefacts within excavated deposits. There was no change in 
tool types, which comprised small scraper-adzes, points, 
utilised flakes and edge ground axes, between the two sets of 
sites.
Beyond Australia several ethnographically aided archaeological 
studies of hunter-gatherer site types and the pattern of their 
dispersal have been made in the North American Great Basin 
(Davis 1963, Thomas 1973, O'Connell 1975). These analyses 
all reveal an identical pattern in which specific tool 
assemblages are related to certain characteristics of season 
and environment. Lowland occupation sites, containing a full 
range of implement types, may have been occupied throughout 
the year. Lowland seed processing stations, at which grinding 
stones and mortars are concentrated heavily, reflect summer 
occupation only. At upland summer hunting camps the 
assemblages are dominated by projectile points and butchering 
knives and seed processing implements are conspicuously absent. 
Scrapers and other implements thought to have been used to 
manufacture and repair weapons and utensils are present at 
all categories of site, though concentrated in lowland 
occupation sites.
There are several features common to these studies, both 
Australian and American, that are relevant to Kangaroo Island: 
(a) the sites for which seasonal differences have been 
demonstrated are situated in ecologically diverse zones, 
usually some distance apart; (b) the seasonal cycle is marked 
not only by climatic variation but also by shifts in the 
availability of key resources and in some cases by restricted 
access to certain resource zones caused either by aridity, cold 
or flooding; (c) the effect of seasonal variation on stone 
tools is confined almost solely to extractive tools, the 
changes in maintenance tools, where detected at all, being 
slight shifts in their numerical density between sites and 
never the replacement of one type of maintenance tool by 
another.
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These characteristics bear little resemblance to relevant 
aspects of the Kangaroo Island evidence. Although Kartan 
and small tool sites show a different locational emphasis, 
there is also considerable overlap, with sites of both types 
situated in the same environment and often not far apart.
There is a noticeable seasonal climatic cycle between hot 
dry summers and mild moist winters, but neither season brings 
conditions that inhibit access to any part of the island.
Some food resources fluctuate in availability through the 
seasons, while other remain static. Those most sensitive to 
seasonal change are birds' egs, edible fruits and such 
hibernating animals as lizards. Although certain species of 
fish fluctuate in their availability through the seasons, 
good catches of palatable fish of some kind can be made by 
anglers in any season (S.A. Fishing Tackle Agencies n.d.) 
and shoal fish can be netted successfully throughout the 
year. The larger and more common land mammals, wallaby and 
kangaroo, do not vary appreciably in number through the year 
and seals haul out on their favourite beaches in all seasons. 
Unfortunately faunal remains from the sites investigated are 
too few to examine this question archaeologically in any 
detail, but of the four categories of food evidence discovered, 
shellfish, sea mammals, land mammals and emu eggs, only the 
last is restricted seasonally in its availability.
Perhaps the most significant difference between Kangaroo Island 
and the other localities under discussion is in the types 
of stone tool that show variation. As we have seen, seasonality 
is sometimes associated with typological changes in extractive 
tools but not in maintenance tools. The division on 
Kangaroo Island, however, is between two types of maintenance 
tool. Viewed in conjunction with the small amount of 
deviation both in the location of sites and in resources 
through the seasons, it seems very unlikely that this difference 
was brought about by seasonality.
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3 • Same people using different, sites for special activities.
An appropriate ethnographic situation to compare with Kangaroo 
Island exists in parts of central Australia where heavy, hand­
held chopping tools and hafted adzes are used by the same 
people but in different activity areas. Both tools were used 
in manufacturing wooden implements, the chopper to remove a 
suitable piece of wood from a tree and perhaps to trim it 
roughly to shape and the adze to further shape and finish the 
implement (Thomson 1964, Hayden 1976). Hafted adzes were used 
also for such repair tasks as resharpening wooden spears 
(Hayden 1976:276).
In his account of the making of a spearthrower by two 
Pitjantatjara men, Thomson (1964:412) describes how each man 
selected a number of large blocks of quartzite and carried 
them to the chosen tree. The larger blocks were knapped to 
shape with smaller ones of the same material. In removing 
the piece of wood from the tree two of the choppers were used 
throughout most of the work, their edges being resharpened 
at frequent intervals, but several other tools were rejected 
after only a few minutes. After removal the piece of wood was 
thinned and shaped, with the chopper at first, the final work 
of smoothing being done with hand-held scraper and hafted adze.
Aboriginal informants at Papunya, central Australia, told 
Hayden (1976:290) that specific groves of trees were favoured 
for wood procurement, which suggested that such groves would 
be suitable places for the localization of stone tools. The 
sites had been visited for a few hours only, just long enough 
to obtain the piece of wood required, which was then taken 
back to the habitation campsite for further work. Also the 
tools used for procuring wood are distinctive types, chopping 
implements and wedges, which after use were simply left at 
the foot of the tree from which the wood had been obtained 
(Mountford 1941:314; Gould et al. 1971:156, 163; Hayden 1976:291).
From this evidence, Hayden expected wood procurement sites to 
be marked by reasonable concentrations of specialised types
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of stone tool. However, despite the promise this proposition 
held, when it was tested by further fieldwork, no such 
concentration of tools was found. Discarded choppers were 
seen occasionally lying at the base of a mulga tree, usually 
only one or two in number, although near one tree nine tools 
were recorded (1976:pl. 6.1). But at none of the sites visited 
did Hayden (1976:293) "see any evidence in terms of lithic 
debris, of any previous utilization of the site". This is in 
marked contrast with habitation sites in the same area, which 
evidenced long use from both the amount of flaked stone and 
the intensity and variety of patination on its surfaces 
(1976:293). To support his own observations, Hayden (1976:297-2) 
quotes personal communciations from other researchers who 
have reconnoitred the arid interior of Australia for 
archaeological sites (J.F. O'Connell, J. Long and R.A. Gould).
All state unequivocally that they know of no place where wood 
procurement tools are concentrated.
Because the two principal woodworking tools, choppers and 
hafted adzes, are also the two main tools found on Kangaroo 
Island, the tools might reasonably be expected to have a 
distribution pattern on the island analogous to that of central 
Australia. I would expect to find the scraper/adzes 
concentrated in places that have environmental characteristics 
favourable to campsite location. The choppers I would expect 
to see scattered over a wide area, perhaps even less localised 
than Hayden indicates for central Australian tools, because 
on Kangaroo Island there are no 'groves' of trees, only fairly 
homogenous associations widespread over extensive areas of 
land, with larger trees along the many stream courses 
(Chapter II). Except for wedges used also in procuring wood,
I would not expect to find a substantial number of other tools 
in association with the choppers. Although I am unable to 
suggest anything like an exact ratio, I would expect to see, 
subjectively, a reasonable numerical balance between the 
habitation campsites, as denoted by scraper/adze concentration, 
and the wood procurement sites, as shown by the presence of 
choppers.
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As shown through evidence presented in earlier chapters, the 
distribution of stone tools on Kangaroo Island does not follow 
this pattern. Although some Kartan choppers have been 
recorded as single finds, the majority are clustered, with 
concentrations that are bounded by a sharp decline in numbers, 
beyond which lie tracts of country where tools are absent.
At a typical central Australian wood procurement site, Hayden 
(1976:324) believes that "one would be very lucky if there were 
half a dozen of these chopping impelments within a square, 
fifty metres on a side". At King George Creek on Kangaroo 
Island, a square of this size contains 38 chopping tools and 
the site continues within a thin strip of land along one bank 
of a stream for more than 100 m in both directions beyond the 
square. At many other Kartan sites tools must have been 
similarly concentrated, judging from the large numbers in 
museum collections that are ascribed to single sites (cf.
Cooper 1960:486). Moreover, the groups of Kartan tools are 
located strategically with regard to resources, in the manner 
of habitation campsites, the most usual position being a north 
facing slope above a reliable source of water. Further, no 
wedges are present on Kartan sites.
The presence? of quartz steep-edged scrapers (Chapter IV) to 
complement the heavier chopping tools makes Kartan sites 
appear even more like habitation campsites and less still like 
sites simply for the procurement of wood or other single 
resource. A further point is, if the reverse was true, the 
only habitation sites would be those marked by scraper/adzes 
and these seem far too few for the numerous incidences of 
wood procurement that the Kartan choppers would denote.
Thus, despite the promise of a nearly exact ethnographic 
parallel suggested by similarity in both the principal tool 
types, choppers and scraper/adzes, consideration of other 
evidence shows the Kangaroo Island situation does not match 
that of inland Australia where the distribution pattern of 
the two types of implement result from different activity 
sites used by the same group of people. On Kangaroo Island 
the two kinds of site are both habitation campsites and the
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main tools of both industries must be principally for such 
general purpose woodworking tasks as manufacturing and 
repairing wooden items, as has been argued for core tool and 
scraper industries in Australia, (Mulvaney 1975:172; Gould 
et al. 197.1; Jones 1971, 1973).
4. The different industries belonging to different time 
periods.
I have deliberately explored other possibilities first and 
left this explanation until last in the belief that it is the 
most tempting option for the prehistorian and should therefore 
be considered with the greatest caution. As the explanation 
that carries with it the most far reaching implications it 
should be accpeted only if thorough examination of the evidence 
shows alternative explanations to be much more improbable. 
Therefore, I heed the warning given by White and Peterson 
(1969:63) that "the onus is on the prehistorian to prove that 
regional sequences do not reflect human reaction to the 
climatic cycle", also the cautionary tale told by Davis (1963), 
who shows that different stone tool assemblages in the 
American Great Basin result from different activities by the 
same people in different seasons and concludes, "Without 
ethnographic information, the diversified sites would be 
difficult to interpret, suggesting a succession of different 
cultures rather than various aspects of the same culture 
(1963:204). However, the Kangaroo Island situation is unlike 
any model of countemporaneous activities derived from hunter- 
gatherer ethnographic information. Yet I do not accept the 
greater likelihood of a temporal explanation simply by 
default, since there are also lines of evidence positively to 
support it, which I will now discuss.
G
First, I will establish the order of the putative industrial 
succession. As pointed out earlier in this chapter, there is 
strong evidence that both industries were present in the 
region before Kangaroo Island was separated from the mainland, 
but there is only evidence for the scraper/adze industry
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having continued in use after isolation. Even though the 
Kartan has not been directly dated, it cannot possibly be 
later than the scraper/adzes because, if so, it would have 
required transportation from the mainland at a time when the 
only possible contact was by extremely rare, accidental-drift 
voyages (Chapter IX; Jones 1977) . Moreover, such a recent 
age cannot be reconciled with archaeological evidence from all 
three peninsulas on the mainland which shows, consistently, 
the presence of the small tool tradition at sites immediately 
post-dating the scraper/adze phase on Kangaroo Island. As 
also has been argued (this chapter) the distribution of Kartan 
tools indicates a late Pleistocene, rather than Holocene, age 
for the industry. Moreover, as will be discussed more fully 
in the next chapter, the proposed sequence of Kartan core 
tools followed by scraper/adzes on Kangaroo Island may be seen 
logically as part of a general industrial change in Australia, 
in which the 'core tool and scraper tradition1 was joined 
later by the 'small tool tradition'. Many tools of the core 
tool and scraper tradition were hand held during use (Gould 
et al. 1971:149; Hayden 1976:178), whereas all tools 
characterising the small tool tradition seem to have been 
intended for hafting (Mulvaney and Joyce 1965) and indeed there 
is sound evidence that many were (Mulvaney 1961:82; McBryde 
1968:89; Lampert 1971a:49; Horne and Aiston 1924:89).
Earlier in this chapter, I listed similarities between the 
Kartan and the Kangaroo Island small tool industries and I will 
now examine these in the light of the sequence proposed. Two 
major phases are visible, the first comprising the Kartan 
industry, made up of quartz steep edged scrapers and, more 
prominently, large core tools of quartzite. The second phase 
is characterized by small scraper/adzes of quartz and flint, 
associated at Pigs Water Hole, and possibly at Cooper's 
Lagoon, with pebble tools that are not of Kartan type. If we 
look only at the tools that predominate in the two phases 
(Kartan core tools and small scraper/adzes) the transition 
seems an abrupt one, as earlier analyses made on more limited 
data were interpreted (Lampert 1977). However, the wider 
range of tool types gives evidence of continuities that bridge
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the transition. Steep edged scrapers of quartz in the first 
phase continue in the second as the heavy end of a range of 
scraper/adzes, most of which are also made on quartz. The 
lack of any obvious break between scrapers and adzes in the 
second phase and the continuation of some of the steep edged 
forms suggests that the advent of the idea of hafting small 
tools as chisel blades in the region involved the adaptation 
of tool forms already in existence, which were reduced in size, 
although a few specimens remained approximately at the same 
size and shape and may have still been hand held during use.
The combined use of hand held scrapers and hafted chisels for 
much the same tasks is consistent with observations of living 
Aborigines in other regions, who use both tools for similar 
kinds of woodworking (see Chapter VI). Perhaps with the 
advent of hafting, large core tools bacame less important since 
many reasonably heavy tasks in woodworking could have been 
accomplished by a piece of stone of modest size if set in a 
sturdy haft (cf. Thomson 1964:418). Under this hypothesis, 
core tools became rare because they were replaced partly by 
hafted adzes. At some sites, such as Seton, scrapers and 
hafted adzes sufficed for all tasks, while at others, like 
Pigs Water Hole, pebble tools smaller than those of the Kartan 
supplemented the use of adzes in woodworking. Assemblage 
differences between small tool sites may also be explicable 
in terms of evolutionary changes. In a somewhat naive seriation 
of the Kangaroo Island industries, the Pigs Water HoleQindustry could be seen as transitional between the Kartan and 
other examples of the scraper/adze industry, such as those from 
Seton and the Sand Quarry where no core tools of any kind 
were found in the excavated samples. This explanation has 
the disadvantage of requiring a Pleistocene age for Pigs Water 
Hole and thus being contradictory to the early Holocene date 
preferred from palaeoenvironmental evidence (Chapter V). 
Moreover, without carbon dates for Pigs Water Hole it is 
unwise to invoke a temporal change as the only explanation 
for variation between it and other small tool sites on the 
island.
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Conclusions
I have put forward four alternative propositions to explain 
the difference between the Kartan and the scraper/adze 
industries on Kangaroo Island. When examined in the light of 
relevant ethnographic information, none of the explanations 
that involve contemporaneity of the two industries is 
satisfactory. Chronological change offers an explanation 
that fits not only the technological differences but also the 
spatial distribution of artefacts and conforms with the 
succession of core tool and scraper tradition/small tool 
tradition established for Australia generally. The 
relationship of the Kartan industry to other examples of the 
core tool and scraper tradition is discussed in the chapter 
that follows, as well as subsequent developments in each.
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CHAPTER VIII
KANGAROO ISLAND IN A WIDER PERSPECTIVE
Relationships with other Australian industries
A number of deep, stratified archaeological sites, often 
dating back to 20,000 BP and earlier, have now been excavated 
in Australia mostly within the past 15 years. From the 
evidence of these sites, archaeologists have reached a 
concensus that Australian prehistory is divisible into two 
broad technological traditions (e.g. Mulvaney and Joyce 1965; 
White 1967a, 1967b; Bowler et al. 1970; Lampert 1971a; Jones 
1973; Mulvaney 1975; Gould 1977; Lorblanchet and Jones in 
press). Of these the earlier is the 'core tool and scraper 
tradition1 (Bowler et al. 1970:52) which, as its name implies, 
is made up of core and large flake tools. This tradition was 
joined later, at times that vary but fall mostly within the 
past 5000 years, by a regionally varying suite of small tools 
denoted collectively by the rubric the 'small tool tradition' 
(Gould 1969:235). From some of the more detailed stratigraphic 
sequences (Jones 1971; Lampert 1971a; Dortch and Merrilees 
1973; Gould 1977; Lorblanchet and Jones in press) it has become 
obvious in recent years that the arrival of small tools cannot 
be construed simply as a stadial change (cf. Groube 1967) 
even though the sudden appearance of a few characteristic 
types of small tool around 5000 BP had given this impression 
(e.g. Mulvaney 1966; White 1971). Rather, as will be discussed 
later in this chapter, the transition was a long term event 
marked by slow changes in the core tool and scraper tradition 
towards smaller and more varied forms of tool, accompanied by 
the early appearance of such subtle evidences for the small 
tool tradition as non-tula adzes and gum hafted flakes, and 
followed by the addition of more noticeable forms of small 
tool around 5000 BP.
The presence of two distinct industries on Kangaroo Island, 
the Kartan seeming akin to the core tool and scraper tradition 
and the scraper/adzes to the small tool tradition, suggests
o
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that much the same sort of change took place there. That 
neither of the Kangaroo Island industries appears typical of 
the tradition it represents can be explained by the regional 
phenomenon of the Kartan and the subsequent isolation of 
Kangaroo Island during small tool times. These relationships 
will now be discussed more fully.
Core tool and scraper tradition (Fig 8.1) Throughout 
Australia the industries that make up this tradition show a 
broad similarity, within which there are regional differences. 
In the 20,000 - 26,000 year old industry of Lake Mungo, which 
is seen by Jones and Allen (Bowler et al. 1970:52) as typical
of the core tool and scraper tradition, both "in terms of the 
characteristics of its flaking and in the types of implement", 
77% of the tools are scrapers made on flakes, while the 
remaining 23% are core tools.
The picture is similar at most other early sites, specifically 
Ingaladdi in the Northern Territory, Laura and Kenniff Cave 
in Queensland, Capertee and Burrill Lake in New South Wales, 
Keilor and Cloggs Cave in Victoria and Rocky Cane in Tasmania, 
where the majority of tools are scrapers made on flakes. There 
are differences both in the composition of assemblages and 
the metrical attributes of scrapers (e.g. Lampert 1971a;
Flood 1974; Sanders 1975) but an overall similarity is 
apparent nevertheless. During the histories of these sites 
variation through time in the core tool and scraper tradition 
was slight, and it was slow, as their excavators all point 
out (e.g. Mulvaney and Joyce 1965; Lampert 1971a).
A common characteristic is steepness of the working edge, 
obvious enough on most core tools but present also on many 
flake scrapers. Jones and Allen classify nearly 50% of all 
Mungo tools as 'steep edge scrapers', which added to the 
horsehoof core tools also present make up a total of 70% of 
tools having steep working edges. Following the same 
terminology, Flood (1974) describes as steep edge scrapers 
nearly half of the tools from Cloggs Cave, spanning the 
period 18,000 - 8000 BP. Flood also demonstrates close
Fig 8.1 Australian core tool and scraper tradition: 
typical examples.
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similarities between these tools and scrapers from levels 
dating back to 8000 BP at Rocky Cape, 450 km away on Tasmania's 
north coast. In a general review of Australian Pleistocene 
industries Jones (1973) considers the dominant stone implement 
to be a scraper made on either a core or a thick flake and 
having a steep working edge.
The Kartan differs from the industries noted above in two 
respects. Firstly, a much higher ratio of core to flake tools
among Kartan assemblages is indicated. In the Hog Bay River0assemblage pebble tools, both whole and broken, make up 74% 
and steep edged scrapers of quartz 26% of flaked implements, 
whereas among the mainland industries under discussion the 
highest percentage of tools made on cores is 23%, at Lake 
Mungo. Secondly, Kartan core tools are much larger than core 
tools in other Australian industries. I have not though it 
worthwhile to show measurements for all assemblages to 
support this claim, since it is obvious from the tools that 
have been measured (Chapter IV), from figured specimens and 
from comments in general archaeological texts on the massiveness 
of Kartan tools (e.g. Mulvaney 1975:181).
However, in other respects there is similarity between the 
Kartan and the other industries under review. The core tools 
in the other industries, though of smaller size and comparative­
ly few in number, are similar in shape to Kartan tools. This 
is particularly noticeable in horsehoof cores, which are often 
miniature replicas of Kartan specimens (Fig 8.1), and while 
pebble tools from Seelands can be distinguished from those of 
the Kartan, many of the discriminating attributes are 
measurements of size (Chapter IV). Common to all main types 
of tool, both in Kartan and other core tool and scraper 
industries, is the steepness of the working edge.
From the above evidence I infer that the Kartan is still very 
much a part of the Australian core tool and scraper tradition 
despite its distinctiveness. Because its characteristics are 
consistent between many sites within a well defined area, I 
see the Kartan as a regional variant of the tradition.
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Although certainly rare among core tool and scraper 
industries, a distinctiveness of the kind seen in the Kartan 
is not unique because such can be seen also at the Seelands 
site, where the earliest levels, dating back to before 6500 
BP, are characterised by pebble tools which numerically 
overwhelm flake tools. However, Seelands is a single site 
at which stone from one source was used (McBryde 1974:234), 
whereas the Kartan industry comprises a number of sites 
covering a wide geographical area, which provided the industry 
with varied types of stone. This raises the possibility that 
the individuality shown by Seelands can be explained by the 
type of stone available locally, unlike the Kartan for which 
the close similarity of tools made on different kinds of
stone can be explained only in terms of the Kartan forming0a distinct culture area.
The small tool tradition (Fig 8.2) For Australia generally, 
this comprises a number of different types of small flake 
tool, all of which seem to have been intended for hafting.
The various forms have different spatial distributions 
(e.g. McCarthy 1976; Mulvaney 1975; Pearce 1973, 1974) and 
first appear in the archaeological record at different times. 
Among small tools adzes have the greatest antiquity, dating 
back certainly to ca. 6700 BP and possibly to ca. 10,000 BP 
at Puntutjarpa (see later discussion), to nearly 11,000 BP 
at Seton and to ca. 12,000 BP at Devils Lair in Western 
Australia (Dortch and Merrilees 1973:106-7). Because of 
their presence on Kangaroo Island, it is adzes that I wish to 
discuss primarily. Whether the single small end scraper from 
the 16,000 year old level at Seton had been hafted is 
uncertain. Its attributes place it within the range of the 
main scraper/adze group from the 11,000 BP level, but is is 
typical more of the subgroup I had selected as scrapers than 
as adzes. However, the evidence of similar antiquity for the 
hafting of flakes in southern Australia (Dortch and Merrilees 
1973:107) suggests that the possibility of this tool having 
been hafted should not be overlooked. Exceot for two dubious 
1 tula-type1 tools (cf. McCarthy 1976:32) from Rowell's, all 
Kangaroo Island adzes are of the non-tula form, similar in
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their attributes to non-tula adzes from several widespread 
localities on mainland Australia (Chapter VI). Although 
Gould claims to have found both tula and non-tula adzes 
throughout the levels dating back to ca. 10,000 BP at
Puntutjarpa (Gould 1971:159, 162), a lower antiquity is more 
generally claimed for tulas (Mulvaney 1975), which make their 
first definite appearance in the lower Murray valley around 
4000 BP (Mulvaney 1960), although a less certain date of 
around 6000 BP is claimed at the Tartanga site (Mulvaney 
1961:73).
Among other types of small tool found commonly on the mainland 
are backed blades of numerous forms (e.g. McCarthy 1976), 
which are often subdivided into two main groups, those having 
an asymmetric form (e.g. bondi points) and geometric 
microliths (e.g. Glover 1967). Backed blades made their debut 
around 5000 BP and seem to have spread fairly quickly across 
southern Australia judging from similar dates for their first 
appearance at widespread sites.
The pirri point is of similar antiquity, being found in levels 
dating back to nearly 5000 BP at both the Fromms Landing and 
Devon Downs rock shelters in the lower Murray valley (Mulvaney 
1975:290).
Sites on the shore of the mainland near to Kangaroo Island 
contain many of the types of small tool mentioned above.
Pirri points, backed blades and tulas are all found on coastal 
sites, often revealed by blow-outs in sand dunes that 
presumably were formed after the post glacial rise in sea 
level. Examples of such sites are Sellicks Beach and Port 
Eliot on the Fleurieu Peninsula (South Australian Museum 
collections; Ellis 1968), Black Point on York Peninsula (Hill 
and Hill 1975) and at Cowell on Eyre Peninsula (D.L. Hill 
pers. comm.).
A common feature of small tool sites on the mainland is the 
choice of fine grained stone for raw material, often 
transported for distances of up to 100 km from its source.
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On the mainland coastal sites mentioned above, the pirris, 
tulas and backed blades are made on siliceous rocks with good 
flaking characteristics, mostly high quality chert, jasper 
end silcrete, none of which occurs naturally within the 
immediate locality of a site.
Although non-tula adzes are present on Kangaroo Island, not a 
single pirri or backed blade or indisputable example of a tula 
has ever been found there (see also Cooper 1960:487) , nor has 
any flake or other fragment of the stone commonly used for 
small tools on the mainland.
At several small tool sites on Kangaroo Island small bipolar 
cores of quartz were found in stratigraphic association with 
scraper/adzes, showing that quartz was flaked by the bipolar 
method, presumably to obtain tiny sharp flakes for use as 
tools. Although apparently restricted to the small tool 
phase on Kangaroo Island, bipolar cores date back to beyond 
20,000 BP at Lindner in the Northern Territory (Mulvaney 
1975:192) and have a similar antiquity at Devils Lair in 
Western Australia (Dortch and Merrilees 1973). They are present 
also on Tasmania (Brimfield 1968), which was separated from 
the Australian mainland by the same post glacial eustatic 
event that isolated Kangaroo Island. In southeastern New 
South Wales bipolar cores known as fabricators made their first 
appearance at the same time as backed blades but achieved their 
greatest popularity after the use of backed blades had 
declined, about 2000 years ago (Lamport 1971a; Flood 1973;
Hughes and Lampert 1977) . The value of these artefacts as 
culture markers is restricted by their wide spatial and 
chronological distribution, even though, as Wright (1970:88) 
points out, they do not appear in all industries or at all 
times. Moreover they are remarkably similar in size and 
shape wherever found in Australia, raising the suspicion that 
their attributes stem from technology rather than culture.
The Puntutjarpa site Perhaps the site with a history most 
relevant to the succession proposed for Kangaroo Island is 
the Western Desert rock shelter, Puntutjarpa, at which the
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relationship between adzes and both core tools and flake 
scrapers changed during the past 10,000 years. Although the 
excavator (Gould 1977) does not stress these historical changes 
in discussion, the data he presents are sufficient to allow 
further interpretation.
Stratigraphically, the occupation deposit at Puntutjarpa has 
three major levels separated by layers of fallen rock. In 
order of deposition, these are: Zone C, dated to 10,170 - 730 
BP; Zone B, with three dates around 6700 BP; and Zone A, which 
has two recent dates of 435 ± 90 and 185 BP but may have begun 
to accumulate earlier judging from Gould's uncertainty about 
the age of the upper rock fall and the stratigraphic 
relationship between its more recent elements and dated 
occupation floors (1977:62-3). We might note also that two 
Zone B carbon dates of ca 6700 BP are from stratum MS which 
lay immediately below the upper rockfall zone.
A lack of distinction between core tools and cores at 
Puntutjarpa makes the historical relationship between core 
tools and other tools difficult to judge. Having seen both 
single and multiplatformed cores in use among recent Western 
Desert Aborigines as cores and as core tools, Gould does not 
attempt to distinguish core tools from cores among his 
archaeological specimens, this decision being supported further 
by a study of edge damage characteristics in which no 
differences were found ethnographically between core tools and 
cores. However, Gould does separate single from multi- 
t latformed cores among his archaeological specimens and notes 
also that large single platformed cores 'in particular' were 
used as tools by living Aborigines (1977:92). I infer from 
this that the sample of single platformed cores from 
Puntutjarpa contains a high percentage of core tools, and in 
my examination of historical changes in stone tool types at 
the site, I assume that this percentage is high enough to be 
significant. The situation varies from that of Kangaroo 
Island where the status of nearly all cores as tools is 
supported not only by their tight morphological pattern and 
the fact that nearly all are single platformed but also by
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the virtual absence of flake tools of the same material 
(quartzite).
Of 128 single platformed cores from Puntutjarpa 28 are classed 
as horsehoof in type because of an undercut edge with steep 
terminated flake scars. These characteristics, Gould suggests, 
result from a higher degree of flake removal, indicating 
perhaps that horsehoof cores are not so much separate types as 
they are simply single platformed core tools which were more 
extensively resharpened (1977:93). I share this view with 
Gould, having already put forward a similar argument for 
Kartan block tools (Chapter IV). Although horsehoof cores 
are absent from the uppermost units of Zone A and were not seen 
in use by living Aborigines in the locality, the low total 
number (28) from all remaining levels at Puntutjarpa may mean 
that this apparent change (cf. Gould 1968:180) is not 
statistically significant.
Gould recognises four types of adze at Puntutjarpa: tula, non- 
tula, tula micro-adze and non-tula micro-adze. Each of these 
is divided into slugs and adzes that are whole or nearly whole, 
giving rise to eight categories altogether. The terms 'tula' 
and 'non-tula' are in common use (Chapter VI) and do not 
need further clarification here. However, wider currency is 
lacking for the term 'micro-adze', coined by Gould for adzes 
of both tula and non-tula type that fall below certain 
arbitrary size limits. Moreover, as Gould himself recognises 
(1977:84), micro-adzes are usually referred to as 'thumbnail 
scrapers' (see McCarthy et al. 1946:40-2 for collected
references). While micro-adze slugs are present at Puntutjarpa, 
no small adze slugs were found in association with the 
thumbnail scrapers at a number of sites excavated in southern 
and southeastern Australia (e.g. Fiale and Tindale 1930:189, 
Wright 1970:87; Lampert 1971a:27). Therefore not all thumbnail 
scrapers were necessarily hafted as adzes (cf. McCarthy 1967: 
28), and by themselves thumbnail scrapers do not provide 
indisputable evidence for hafting. This distinction is 
important because Gould claims that six micro-adzes found in 
the earliest major level (Zone C), dated to 10,170 - 230 BP,mark
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the use of hafted adzes by the earliest occupants (1971:162; 
1977:176) . However, slugs (both adze and micro-adze) , wrh.ich 
provide more positive evidence for hafting, appear first in 
the overlying level (Zone B) dated to around 6700 BP. Many 
of the Puntutjarpa 'micro-adzes' must have been hafted and 
used as adzes, as the presence of small slugs testifies, but 
it is not certain that all were. Indeed, there is a 
significant disparity in the ratio of adzes to slugs between 
'adzes' (.53) and 'micro-adzes' (6.32) (Gould 1977:107), 
which suggests that the number of small slugs is too few for 
all ‘micro-adzes' to have been hafted. Thus, while hafted 
adzes were certainly in use at Puntutjarpa by 6700 BP, claims 
for their earlier appearance there are open to question.
With the exception of backed blades, Gould appears to stress 
long term continuities in stone tool types during the 
occupational history of Puntutjarpa rather than variation 
(1977:102-3, 171), as Dortch (1977a:129) also notes. However, 
his figures show that significant changes did occur in the 
numerical ratio between adzes and tools of the core tool and 
scraper tradition. Because only Zones A and B contain 
sufficient tools to conduct tests of significance, I have
included the upper rockfall zone with Zone A and Zone C withQZone B, forming two broad upper and lower units, between which 
I have carried out the series of 2 x 2 contingency tests 
outlined in Table 8.1. All possible combinations have not 
been exhausted, but from the results obtained and from 
inspection of the remaining data, it is apparent that all 
forms of adze increase relative to implements of the core tool 
and scraper tradition between the lower and upper units.
In sum, the results important for further discussion are that 
implements of the core tool and scraper tradition are 
represented strongly in all levels at Puntutjarpa, dating 
from ca. 10,000 BP to the ethnographic present; these tools 
are joined by a few hafted adzes, possibly around the time 
of earliest occupation (Zone C - 10,000 BP), certainly by 
Zone B times (6700 BP);, by Zone A times adzes had overtaken 
core tool and scraper implements numerically. Backed blades
Core tool and Scraper 
tradition
Adzes Significance 
level
Horsehoof cores Adzes > .001
Horsehoof cores Adzes and adze 
slugs
> *001
All single platform cores Adzes and adze 
slugs
> .001
Flake scrapers Adzes and adze 
slugs
r-H
oo
All single platform cores, 
and flake scrapers
Adzes , micro-adzes 
and their slugs
> .001
All cores and flake scrapers Adzes, micro-adzes 
and their slugs
r—
<
ooA-
Table 8.1
List of tests for 2significance (*£') of increasing use of
adzes at Puntutjarpa
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made a later start than adzes, first appearing in the upper­
most excavation unit of Zone B.
The transition to small tools Puntutjarpa has been discussed 
at length because its deposits display stratigraphically a 
sequence of industrial events similar to that inferred largely 
on distributional evidence for Kangaroo Island. However the 
industries at the two sites are not exactly identical. The 
horsehoof cores from Puntutjarpa, which were the largest 
artefacts recovered, have a mean weight of only 122 gm 
(Gould 1977:81), whereas the Kartan block tools I collected 
weigh on average 882 gms. Flake scrapers are a more prominent 
component of the core tool and scraper tradition at 
Puntutjarpa than they are in the Kartan. Puntutjarpa adzes 
are more varied in style than scraper/adzes from Kangaroo 
Island.
Yet there is an overall similarity between the two situations 
that makes Puntutjarpa the most relevant site for comparison 
with Kangaroo Island. In both regions the tools in each 
industry are of the same major types and probably served 
similar functions; the industries follow the same sequence; 
and hafted adzes make an early appearance at both sites.
As at other Australian sites showing a succession of the two 
industrial traditions, the incoming small tools at Puntutjarpa 
appear to augment, rather than replace, tools of the core tool 
and scraper tradition, which continue into the most recent 
levels (cf. Lampert 1971a). Another historical change at 
Puntut]arpa that is common to a number of sites is the 
reduction in scraper size through time (Gould 1977:123). This 
is seen also at Kenniff Cave (Mulvaney and Joyce 1965:178), 
Burrill Lake (Lampert 1971a:66), Ingaladdi (Sanders 19/5:54) 
and Capertee (Townley 1974). However, this change in scraper 
typology appears to be part of a longer term trend in the core 
tool and scraper tradition rather than simply an accompaniment 
of the arrival of small tools, since the trend was well under 
way in earlier time at the deeply stratified sites of 
Kenniff Cave and Burrill Lake (Lampert 1971a:66) and took 
place also at Rocky Cape, Tasmania, which was not reached by
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the small tool tradition (Jones 1971:448).
In the succession proposed for Kangaroo Island, the same 
characteristics of change and continuity are visible. Change 
is obvious in the overall difference between Kartan and small 
tool industries. Continuity may be seen in the presence of 
steep edged scrapers made on quartz, both in association with 
Kartan core tools and as part of the range of scraper adzes, 
and it may be seen also by the perseverance of oebble tools 
at least at one small tool site (Pigs Water Hole). A reduction 
in size of core tools accompanied the industrial transition, 
as is indicated by the pebble tools from Pigs Water Hole which 
are demonstrably smaller than those of the Kartan.
Returning to the more general question of industrial change in 
the Australian core tool and scraper tradition, where separate 
tool types can be recognised within assemblages there is a 
change through time towards smaller types of scraper. In their 
study of this question, Lorblanchet and Jones (in press) 
compare a number of dated core tool and scraper industries and 
show a consistent change in which the popularity of various 
tool types moves in the following order: core tools, steep 
edged scrapers, notched scrapers, multi-concave scrapers, flat 
scrapers and round edged scrapers. This is not just a move 
towards smaller scrapers but also an increase in the variety 
of scraper forms, since types most popular in early assemblages 
(core tools and steep edged scrapers) continue, with less 
numerical prominence, in late assemblages. The advent of the 
small tool tradition may thus be looked upon as a continuation 
of this increase in variety of tool types, which throughout is 
accompanied by a general tendency for incoming types to be 
progressively smaller.
For core tool and scraper assemblages Lorblanchet and Jones 
(in press: Fig 8) show their results as cumulative frequency 
curves which become progressively flatter with the advance 
of time and hence with the increase in the variety of tool 
types. The cumulative frequency graphs drawn by the same 
authors for small tool assemblages (Lorblanchet and Jones in
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press: Fig 9) may be seen as a chronological extension of the 
former series. These curves are now even more flattened, 
showing that a wide range of tools was important in small tool 
t ime.
By means of similar graphs (Fig 8.3) I have tried to compare 
the changes on Kangaroo Island with those seen stratigraphically 
at Puntutjarpa: my example of a Kartan site is Hog Bay River, 
while to exemplify small tool sites I have shown Pigs Water 
Hole. Puntutjarpa has been divided into 'upper' and 
'lower1 units as described earlier in this chapter. For each 
situation the direction of change apoears correct: the 
Kangaroo Island curves become progressively flatter for 
assemblages that seem later according to arguments already 
advanced, while for Puntutjarpa this progression follows the 
stratigraphic sequence.
As Fig 8.3 also shows, Kangaroo Island small tool assemblages 
are broadly similar to those from Puntutjarpa, while none 
of these assemblages resembles the Kartan as it is exemplified 
by Hog Bay River. However, a more exact picture of the 
relationship between changes at Puntutjarpa and those 
occurring on Kangaroo Island fail to emerge from this graph.
Affiliations beyond Australia
Soon after the first investigation of the Kartan industry on 
Kangaroo Island (Tindale 1937), the possibility was seen of 
a relationship between it and industries as far beyond 
Australia as mainland Southeast Asia. Tindale (1937) used 
the name "Sumatra" to describe the typical Kangaroo Island 
pebble tool because of the likeness he saw between it and 
pebble tools from Sumatra and the Malay Peninsula. McCarthy 
(1940, 1941, 1943) grouped the Kartan with pebble tool
industries from northeastern New South Wales, seeing them as 
an extension of the Hoabinhian I tradition, discovered 
originally in northern Vietnam (Colani 1927, 1928, 1929, 1930)
-and recognised elsewhere in Southeast Asia and beyond 
(Matthews 1966) .
uFig 8
1
Direction of 
typological evolution
a Hog Bay R iver 
b P un tu tjarpa : low er levels 
c Pigs Water Hole; Kangaroo Island 
d Pun tu tjarpa : upper levels
.3 Typological changes at Puntutjarpa compared
with putative chages on Kangaroo Island.
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It was in response to such claims that Matthews (1965, 1966)
examined the relationships through the metrical attributes 
of pebble tool samples from the sites of Sai Yok in Thailand, 
Yamba and Seelands in northeastern New South Wales and 
Wakefield River and Kangaroo Island in South Australia. As 
noted in Chapter IV, Matthews found a really close relation­
ship only between the two South Australian sites, although 
Seelands and Sai Yok showed some similarity in the attributes 
chosen. However, after comparing Seelands with Sai Yok by 
means of somewhat different pebble tool samples and considering 
several attributes not used by Matthews, McBryde (1976) places 
slightly greater emphasis upon the dissimilarity between the 
two sites than does Matthews.
No significant new pebble tool data is available from 
Southeast Asia to test these relationships further. However, 
the relationships between pebble tool industries within 
Australia are now more clear (Chapter IV) and the results can 
be used to examine the validity of comparing samples drawn 
from such widely spaced regions as Australia and Southeast 
Asia.
The consistently close similarity between Kartan assemblages, 
despite the use of different raw materials, the similar 
locational settings of the sites, the hints of similar 
antiquity and the well defined region from which the samples 
have been gathered indicate that core tool attributes there 
have validity in revealing cultural relationships. Sites in 
northern New South Wales, though lacking the close affinities 
of Kartan sites, do appear to form a loose confederation 
(Chapter IV). However, other characteristics of the New 
South Wales sites show considerable variation, notably in 
antiquity, in types of associated artefact and in environment 
(Matthews 1966; McBryde 1974, 1976, in press) suggesting that,
in this case, the similarities seen between pebble tools may 
be more a result of physics and geology than culture, as 
Isaacs postulates (1976). Further, as deduced trom 
discriminant analysis, the affinity in edge angle between 
sites in all regions implies that certain functionally
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sensitive attributes may be common to many groups of tools, 
which could, wrongly, be interpreted as cultural similarity.
Antiquity and origins of the Kartan industry
In building up a case for the antiquity of the Kartan, I have 
so far presented evidence showing that the industry is part 
of the core tool and scraper tradition and predates the advent 
of small tools in Australia. Briefly restated, the main 
points are as follows
1. Ethnographic studies of hunter-gatherers show that 
the archaeological relationship between the Kartan 
and a demonstrably recent small tool industry on 
Kangaroo Island cannot be explained by any model of 
contemporaneous activities.
2. The presence of Kartan sites on both Kangaroo Island 
and the coastal fringe of the nearby mainland indicates 
an antiquity predating the isolation of the island.
3. On Kangaroo Island, where the Kartan industry is most 
thickly spread over the land surface, no Kartan tool 
has been found on large areas of dunefield and 
alluvial deposit that relate to the present level of 
the sea.
4. The Kartan is part of the Australian core tool and 
scraper tradition purely on typological grounds and 
underwent stages of development similar to those seen 
at a number of other Australian sites, with the core 
tools becoming smaller with the passage of time and 
the industry being augmented by small tools in the 
form of scraper/adzes.
Despite broad similarities with other core tool and scraper 
industries, the Kartan also has a distinctiveness that I 
have interpreted so far entirely as regional variation within
Direction of 
typological evolution
King George Creek, Kangaroo i 
Hog Bay River, Kangaroo I 
Burrill Lake IV-V 21,000 B P 
Mungo I 26,000 B P 
Skew Valiev 6,600 3,600 B P 
Cloggs Cave 17,000 8,000 B P 
Burrill Lake III 12,000 5,000 B P 
Burkes Cave c 6,000 5,000 B P
?
, JVM
Fig 8.4 Direction of typological evolution in 
Australian core tool and scraper industries 
After Lorblanchet and Jones (in press).
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the early Australian tradition. However, could this regional 
variation result partly from a time difference between the 
Kartan and other core tool and scraper industries? I shall
p\
ht')W examine three lines of evidence suggesting that the 
Kartan is an early manifestation of the core tool and scraper 
tradition:-
1. The kind of typological distinctiveness it displays 
suggests greater antiquity than other core tool and 
scraper industries.
2. The waisted tools which appear to be part of the 
industry (Chapter IV) suggest at least geographically 
distant origins and possibly, qreat antiquity.
3. During low sea level times, Kangaroo Island was part 
of a region favoured by outstandingly rich resources.
It was therefore a focus for hunter-gatherers, who 
occupied it intensively enough to produce the large 
number of archaeological sites.
I will now discuss each of these points more fully.
1. Temporal changes in core tool and scraper typology. In 
seriating a number of Australian core tool and scraper 
industries, Lorblanchet and Jones (in press) use, as their 
example of the Kartan, my data from the Conroy's Stockyard 
site (KIC) (core tools 97%, steep edged scrapers 3%), placing 
the age of this group at 16,000 BP on the view that it is
older than the basal date from Seton (cf. Lampert 1975, 1977) .
The much higher ratio of core tools to scrapers at this site 
than at any of the others considered by the authors leads 
them to place the Kartan at the very beginning of their 
evolutionary sequence. As I have shown already, the Hog Ray 
River site with its component of steep edged quartz scrapers 
gives a revised view of a typical Kartan assemblage (core 
tool 74%, steep edged scrapers 26%). However, if the Hoq 
Bay River is added to Lorblanchet and Jones' evolutionary 
analysis the result is not altered; the Kartan remains the
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earliest according to their model (Fig 8.4).
2. The distribution and possible antiquity of waisted tools. 
Waisted tools are rare in Australia and such finds as have 
been made, though reported in the literature (McCarthy 1949; 
Cooper 1968), have been overlooked by several prehistorians 
when formulating syntheses for regions that included 
Australia (eg. J. Allen 1972:185; Howells 1973:188). Cooper 
(1968) illustrates two specimens found on Kangaroo Island, 
one from near Cape Hart, the other from near Birchmore Lagoon, 
and two others from near Orroroo in the southern Flinders 
Rl/nge, 6 5 km inland from the head of Spencers Gulf. The 
only substantial regional grouping, other than Kangaroo 
Island, is near Mackav in Queensland, where 25 tools were 
found (McCarthy 1949) . As Appendix 2 shows, these match 
closely the Kangaroo Island specimens in their metrical 
attributes and are similar also in being made on fairly 
coarse grained rock. On the Mackav specimens the margins are 
largely unflaked, except within the notches, which led 
McCarthy (1949) to interpret them as hammers rather than 
axes. However, on most Kangaroo Island waisted tools nearly 
all of the margin has been sharpened by crude bifacial 
retouch, only two specimens having margins that are totally 
unflaked except in the notches.
Tools of similar form commonly found in New Guinea and known 
as flaked "waisted blades" are thought to have functioned as 
axes, the pair of notches beinq a hafting device (Golson 1971, 
Bulmer 1977). New Guinea waisted blades have an antiquity 
of at least 26,000 years and continued in use well into the 
post-Pleistocene (White et a1. 1970), while in early levels
of the Yuku site, dating beyond 12,000 BP, waisted blades 
formed part of a suite of tools not unlike those of the 
Australian core tool and scraper tradition, which includes 
pebble tools, flake scrapers and steep single platform cores 
(Bulmer 1977:44). Further afield, a waisted tool was found 
within a mainly pebble tool industry at the Sai Yok site in 
Thailand (van Heekeren and Knuth 1967). Waisting, stemming 
and grooving are seen by both Golson (1971) and Bulmer (1977) 
as similar hafting devices with a distribution that extends
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beyond New Guinea to several parts of eastern Asia. The 
widespread presence of such tools, occasionally as part of 
core tool and scraper industries and sometimes with early 
dates, suggests they are indicators of a common origin for 
the early industries of southeast Asia/Australia, as other 
evidence marshalled by Hayden (1977) also suggests. This 
does not prove that any one group of waisted tools, such as 
those forming part of the Kartan, dates back to the time of 
the earliest occupation of an area, but it at least allows 
the possibility of such an antiguity.
Although waisting is rare in Australia, grooving is fairly 
common. Grooved axes, some hammer dressed and edge-ground, 
others merely hammer dressed, are known as undated surface 
finds from several parts of eastern Australia, tending to 
be concentrated in specific areas such as western Victoria 
(McCarthy 1967), but are rare in New Guinea (McCarthy 1944). 
Grooved edge-ground axes have also been found stratified in 
several rock shelters within a small area of northern 
Australia, all dated to older than 20,000 BP (White 1967a). 
With these is an ungrooved edge-ground axe showing incipient 
waisting (White 1967b).
A late Pleistocene-early Holocene date is claimed for grooved 
axes at Stonewall Creek, northwestern Australia, although 
other specimens in that area are dated to around 3000 BP 
(Dortch 1977b).
3. Kangaroo Island as a Pleistocene human habitat. A 
combination of geographic factors suggests that Kangaroo 
Island was particularly attractive for human habitation during 
glacial low sea level times.
Kangaroo Island and the three nearby peninsulas of the 
mainland, at the time of low sea level, were pieces of high 
ground rising above a coastal plain that met the sea some 
20 km beyond the island's south coast. To the west of 
Kangaroo Island a steepening shoreline profile meant that 
the sea was never far away during the Pleistocene, the 100 m
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depth mark being only 5 km from Cape Borda at the north­
western tip of the island. Although the exposed shelf was 
broader to the east, it was cut through less than 10 km from 
the eastern end of the present island by the Murray River, 
the lower reaches of which were extended by 70 km, crossing 
the plain in a southwesterly direction to meet the sea just 
20 km to the south of Kangaroo Island (Sprigg 1963;-, Parkin 
1969). At about its nearest point to the eastern end of the 
island, the Murray was met by the Vincent River, a tributary 
which drained the western slopes of the Mt Lofty Range, then 
followed the course of the present day St Vincents Gulf and 
flowed through the Backstairs Passage.
During the time of early human occupation Kangaroo Island was 
thus a high piece of land at the seaward margin of a broad 
coastal plan and near the estuary and lower reaches of the 
Murray River. For the economy of its inhabitants it was in 
an ecotonal position, enjoying proximity to river, estuary 
and seashore and having also a favourable environment within 
itself of wooded hills and flowing streams. Further, 
stranded beaches from earlier high sea levels provided pebbles 
suitable for implement making.
Not only is Kangaroo Island a remnant of the coastal shelf, 
on which Australia's population was, perhaps, largely 
concentrated during the last glaciation (Bowdler 1977); it is 
also the only surviving remnant of that shelf to lie near the 
mouth of Australia's major river. Moreover, the ancient 
Murray had a discharge several times greater than its present 
rate and could have had a deltaic outlet, as suggested in 
Chapter II. These unique locational qualifications, plus 
sufficient altitude to place it above present sea level and 
so preserve the archaeological evidence, seem the principal 
reasons why Kangaroo Island could, in its Kartan sites, have 
the most profilic evidence for the earliest occupation of 
Australia.
The users of the Kartan industry were spread across the 
coastal shelf, occupying land that is now mostly submerged
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beneath gulfs and straits. Judging from the density of 
sites on Kangaroo Island, their comparative sparseness on 
the three peninsulas, and, with the possible exception of 
Kartan sites reported in the Flinders Range just northeast 
of the head of Spencers Gulf (Cooper 1952, 1958), their
absence further afield, occupation was concentrated towards 
the ancient Murray mouth, spread thinly across the full 
width of the coastal plain and petered out rapidly further 
inland. If the attention of the region's inhabitants was 
focussed on estuarine and coastal resources, as I have 
implied, we are perhaps seeing in the extant Kartan sites, 
located away from these resources in the wooded hills of 
Kangaroo Island and elsewhere, only a relatively minor, inland 
aspect of their economy. However, this is not to say it was 
an unimportant sector; indeed, the number of sites, the 
concentration of tools within sites and the locational 
evidences discussed earlier suggest fairly heavy and wide­
spread occupation.
Exactly what resources were exploited during these inland 
forays is unknown. Neither food remains nor tools specific 
to particular extractive tasks are present on Kartan sites 
to indicate the economy of people who resided there. In 
some prehistoric studies site catchment analysis has been 
used to provide information about economy. Through study 
of the local environment, this method suggests the optimal 
resources likely to have been exploited at a site, but 
without proving that any actually were. In studies of this 
type (eg. Vita-Finzi and Higgs 1970; Barker 1975; Jarman 1976) 
the researchers were usually able to check the results of 
their analyses against other archaeological evidence of 
economy, such as faunal remains or extractive tools, and 
often studied an environment for which precise information 
was available. I feel that it would be unwise to attempt 
such a study for late glacial Kangaroo Island, for which the 
environment is known only vaguely, and where the sites lack 
any kind of evidence beyond stone tools. Probably the most 
accurate statement feasible is that land mammals and plant 
foods were the major resources inland, while those on the
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coast were fish, shellfish and possibly sea mammals. Some of 
the now extinct large marsupials might have attracted men 
inland. Certainly the large kangaroo, Sthenurus, seems to 
have been locally abundant around 19,000 BP, and was still 
extant at 16,000 BP, when its presence in an occupation level 
at Seton suggests it was also being hunted by men (Chapter II).
The distribution of Australia's early population
Because of the possibility of a remote antiguity for occupation 
is raised by the above discussion, I shall now examine 
whether this accords with other evidence for the distribution 
of Australia's early population. I shall investigate two 
alternative hypotheses concerning the manner in which people 
spread through Australia and test these against the 
distribution of stone tools. Under the first hypothesis, 
the founding population became dispersed across the entire 
landscape, while under the second, movement was channelled 
through some ecologically favourable corridor.
Under the first hypothesis, people who had reached the north 
of Australia spread themselves across the entire continent, 
with population densities that varied according to regional 
productivity. At an early time, say a few thousand years 
after colonisation, their pattern of distribution would thus 
be analagous to that of the Aboriginal population recorded 
ethnographically. Since we are assuming that people carried 
their imported technical skills with them and the archaeological 
manifestation of these skills is a stone industry principally 
of core tools with perhaps some waisted tools, as exemplified 
by the Kartan, we would expect to find such an industry 
scattered widely, with a density that varied according to 
changes in the potential productivity of the environment 
(cf. Birdsell 1953). Such a picture was obviously envisaged 
by Tindale (1957) when formulating his model of successive 
pan-Australian cultures, the basic evidence for which came 
from Kangaroo Island and the Devon Downs rock shelter in 
the lower Murray Valley. Tindale placed the Kartan earliest
in his cultural succession on eustatic evidence for its 
isolation on Kangaroo Island. However, doubts were expressed 
by other archaeologists (McCarthy 1958; Mulvaney 1961) as to 
whether Tindale's cultures were representative of Australia 
as a whole. Tindale made sweeping claims for the widespread 
occurrence of the Kartan, but on most sites beyond the 
Kangaroo Island region the evidence was restricted to the 
discovery of a single pebble tool or horsehoof core (Tindale 
1956, 1957, 1964). As late as the mid-1960's the possibility
of Kartan affiliations was still being considered by 
archaeologists who encountered pebble tools or horsehoof cores 
in the basal levels of their sites (Megaw 1965; Nippard and 
Megaw 1966), but it soon became clear that the basal 
industry common to most sites consisted mainly of flake 
scrapers with pebble tools and horsehoof cores, smaller in 
size than Kartan tools and present only as minor elements 
(eg. Bowler et a1., 1970; Lampert 1971a; Sanders 1975).
These discoveries, plus the absence of indisputable Kartan 
assemblages on surface sites beyond the South Australian 
coastal fringe and the rarity of waisted tools already noted, 
make it seem most unlikely that the Kartan had anything 
like a general spread across Australia.
Under my alternative hypothesis, the initial spread of 
human population was channelled through some ecologically 
suitable corridor, followed later by movements into less 
desirable territories so that the full range of ecolocrical 
zones was colonised as a second phase, perhaps by around 
20,000 BP, as Jones (1973) suggests. In view of the late 
Pleistocene age for the Kartan that has been demonstrated, 
the archaeological pattern to be expected of this behaviour 
would be a spread of industries showing Kartan affiliation 
through country that was particularly favourable as a human 
habitat in late Pleistocene times, and a distribution of 
later flake tool industries that is more widespread. Part 
of the South Australian coastal region that included Kangaroo 
Island became a distinct cultural province in which early 
technological features were retained, thus accounting for 
the absence from the island of an early industry based
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primarily on flake tools.
For early sites of the Australian core tool and scraper 
tradition other than Kartan, the dispersed pattern of 
locations (Fig 2.1), the predominance of flake tool industries 
(eg. Mulvaney and Joyce 1965; Lampert 1971a; Bowler et al.
1970; Jones 1971; Flood 1973; Gould 1977) and the tendency 
for basal dates to fall within the latter half of the known 
time range of Australian prehistory, suggest that nearly all 
core tool and scraper sites exemplify the second phase of 
colonisation proposed under this hypothesis. A putative 
corridor through which the founding population travelled is 
not obvious from distribution patterns either of these sites 
or of the Kartan sites already discussed. However, before 
looking in detail for Kartan affiliations elsewhere in 
Australia, let us consider possible routes along which 
movement might have occurred.
The late Pleistocene environment provided two such corridors, 
one an inland route, as suqaested by Mulvaney (1961:62), 
running west of the Eastern Highlands and following such 
waterways as the Gulf of Carpentaria and the streams that 
enter it, rivers like the Diamantina and Barcoo which flow 
eventually into Lake Eyre, other inland drainage basins like 
Lake Torrens and Lake Frome, and the waters of the Murray- 
Darling river system that reach the sea via the Murray mouth 
not far from Kangaroo Island. Apart from the main channels 
of the Murray and Darling rivers, these inland waterways, 
passing through the arid interior of the continent, are today 
ephemeral and conditions seem to have been just as dry 
before 45,000 BP. However, in the latter part of the Late 
Pleistocene, between 45,000 and 17,000 BP, stream discharge 
was greater and more dependable because of a cooler and more 
humid climate (Chapter II). Along at least part of this route 
there were permanent lakes like those of the Willandra system, 
the productivity of which may be gauged by the extensive 
evidence for human occupation around their shores (Bowler 
et al. 1970; Allen 1972) .
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An alternative path of colonisation, around the coast, is 
favoured by Rowdier (1977). In brief, Bowdler's hypothesis 
is that the founding colonists, having negotiated formidable 
water crossings to reach Greater Australia (see also Birdsell 
1977), were already adapted to a maritime economy. Therefore, 
the coast with its highly productive littoral was the first 
ecological zone to be occupied, followed by movements up 
major rivers, which also had bountiful aquatic resources.
To support this proposition, Rowdier points to the sparseness 
of evidence for occupation in basal levels at such sites as 
Burrill Lake, at Bass Point and at Cave Bay Cave, which at 
the time of the early occupation lay several kilometres 
inland from the Pleistocene low sea level coast. Bowdler 
sees the few artefacts that were deposited as reflecting 
sporadic inland forays by people based on the shoreline. At 
the Willandra Lakes sites, where dates vary from about
24.000 BP to nearly 33,000 BP, vertebrate fish and shellfish 
featured prominently in the diet of people, but land fauna 
appear to have been exploited more rarely. This form of 
economy, Bowdler claims, is a 'transliterated' coastal 
economy, providing further evidence for the initial 
occupation having been coastal. The onset of aridity around
17.000 BP, which caused the Willandra lakes to dry up, also 
brought adaptations to different resources, as is shown in the 
archaeological record by the first appearance, around 15,000 
BP, of grinding stones for seed exploitation.
Karten similarities elsewhere in Australia
QI turn now to the distribution of tools which appear to have 
Kartan affiliations. The most convincing of these is the 
group of 25 waisted tools from Mackay, which in major 
characteristics are almost identical to tools found in 
apparent association with Kartan tools on Kangaroo Island. 
Most of the Mackay tools are from a site 6 km inland, near 
a creek bank on the slopes of Mt Jukes, which rises to more 
than 500 m asl. It thus has a location similar to that of
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many Kartan sites, being on the coastal fringe of Australia 
and on high ground near fresh water. Like Kartrtn, sites, its 
location accords with an hypothesis of being an inland remnant 
of occupation that took place on the coast at a time of low 
sea level, as Kartan sites suggest by the absence of any 
increase in their numbers towards the present shores of 
Kangaroo Island.
Two other waisted tools have been found beside Wepowie Creek, 
near Orrorroo in the southern Flinders Range, some 65 km 
inland from Spencers Gulf (Cooner 1968:600-3). Also at this 
site two implements were found that appear, from Cooper's 
illustrations (1968:Fig 37), remarkably similar to a 
tranchet-like tool from Kangaroo Island, described more fully 
in Appendix 2. This tool has technological affinities with 
the waisted tools from the island, in being made on a 
flattish quartzite slab, in having bifacial flaking along its 
sides and in being large. Also reported from the Flinders 
Range are Kartan sites (Cooper 1943) but I am wary about 
accepting these as Kartan without inspection, having visited 
the Dempseys Lagoon site, claimed by Cooper (1959) as Kartan 
and finding there an essentially flake tool industry in which 
core tools are rare (Lampert 1976) . However, in the 
collections from the Flinders Ranges I have seen, core tools 
of the horsehoof series predominate, suggesting the claim may 
be valid.
Although dissimilarity can be seen between the Kartan and the 
more general range of core tool and scraper industries, some 
of these industries nonetheless are more like the Kartan than 
others. According to Lorblanchet and Jones' "sense de 
1'evolution typologique" (in press:Fiq 8), the two industries 
closest to the Kartan are from the basal level at Burrill Lake, 
dated to ca. 21,000 BP (Lampert 1971a), and from the 26,000 
year old occupation horizon at Lake Mungo (Bowler et a_l. 1970; 
Allen 1972), the similarity resulting from higher proportions 
both of core tools and of steep edged scrapers than there were 
among other core tool and scraper industries. With only 
seven sites being considered, Lorblanchet and Jones' results
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must be regarded as tentative; yet there is a correlation 
between the typological sequence they propose and the carbon 
dates for the industries, that inspires some confidence.
For Burrill Lake it has been suggested that early habitation 
occurred during infrequent forays inland by people based on 
the coast when the sea level was low and the site stood 
beside a river valley some 15 km from the sea (cf. Lampert 
1971a; Bowdler 1977) . The Lake Mungo site, during the late 
Pleistocene, as has already been noted, was on the shore 
of a large lake filled with fresh water, forming part of 
the Murray-Darling river system.
As at Burrill Lake, the basal, level at Bass Point, dated to 
ca. 17,000 BP, appears to have been occupied infrequently,
judging from the paucity of flaked stone. However, there is 
a higher ratio of core tools to other implements in this 
level (1:1.4) than in the two levels that immediately overlie 
it (1:9.3) (Bowdler 1970, 1976), the difference being
significant. Cave Bay Cave, the third site which Bowdler 
(1977) claims was occupied in early times during sporadic 
inland forays by coastal people, has a single core tool but 
no other stone implement in its basal level.
These scattered pieces of evidence do not clearly favour one 
or the other of the putative paths of colonisation. The 
early horizons at two sites, Mungo and Burrill Lake, show 
the closest resemblance among dated industries to the Kartan, 
but Burrill Lake is on the coast while Mungo is part of the 
Murray-Darling inland river system. Core tools are the major 
tool types present in basal levels of the Bass Point and Cave 
Bay Cave coastal sites, but neither site has enough tools to 
allow any confident statement of Kartan similarity. Mackay, 
with its waisted tools, is coastal; the Flinders Range, where 
waisted tools and, possibly, core tool assemblages of Kartan 
type have been found, is between two inland drainage basins, 
Lake Frome and Lake Torrens - Spencers Gulf.
Although no preference is shown for either of the proposed 
routes of colonisation, the distribution of the sites
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discussed does suggest occupation during Pleistocene low 
sea level times of the coasts and major inland drainage 
basins of eastern Australia. These regions must have been 
most favourable for human habitation then, just as they 
were for later Aborigines, and appear to have been corridors 
through which the first colonists spread. Whether a coastal 
or an inland riverine route was followed initially is not 
forthcoming from the evidence reviewed so far. Only the 
probability that people were preadapted to a marine economy 
makes the coastal route the more plausible hypothesis as 
far as the evidence from the present day continent is 
concerned.
However, let us look briefly at the situation in New Guinea 
which was part of the continent of Greater Australia during 
low sea level times of the Pleistocene (Doutch 1972).
Despite reconnaissances made by prehistorians in the 
anticipation of finding early sites on the coast (White 1967, 
Lampert 1966b), no such site has yet been found. All sites 
with a Pleistocene, or near Pleistocene, antiquity are 
located in the highlands (White 1972; White et al. 1970; 
Bulmer 1977; White in press). The most significant of 
these is Kosipe, 2000 m above sea level in the eastern 
extension of the Central Highlands, where a suite of waisted 
tools is dated to ca. 26,000 RP (White et. aj_. 1970). This 
date is earlier than the basal levels of Burrill Lake (ca. 
21,000 BP), Bass Point (ca. 17,000 RP) and Cave Bay Cave 
(ca. 23,000 BP), which are seen by Rowdier (1977) as 
evidencing occupation through tentative inland forays by 
coastally based people. Yet this view is not necessarily 
negated by the evidence from New Guinea, which can be 
reconciled with that from Australia by putting aside the 
question of paths of initial colonisation and seeing the 
pattern of early occupation simply in terms of preference for 
the most ecologically suitable zones. In New Guinea the 
highlands with their grassland/forest ecotone were preferred 
(Hope and E-lope 1976), as were the coasts and major river 
valleys of Australia. The New Guinea highlands, the coast 
around eastern Australia from Arnhem Land to Spencers Gulf
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and the Murray-Darling basin, have two things in common. They 
have the earliest sites yet found and they supported the 
densest local human populations at the time of European 
contact. However for the New Guinea highlands, an environmental 
argument to support long term continuity for the popularity of 
this region is less well sustained because significant 
changes that occurred in the economy of inhabitants were 
accompanied by shifts to entirely different sectors of the 
environment (White 1972; Golson 1977) even though these lay 
in the same region.
The antiquity of colonisation
In the above discussion I have indicated that Kangaroo 
Island, together with other parts of the ecologically 
favourable coastal-riverine zone, was first occupied by men 
during glacial, low sea level times, but I have avoided any 
attempt at expressing this antiquity more precisely.
Although insufficient for a precise calibration, the 
evidence available nonetheless suggests certain broad limits 
within which colonisation occurred.
Several deposits attributed to geomorphic events of the 
last interglacial, including the Golgol lunette series at 
Lake Mungo and the inner coastal barrier system of northern 
New South Wales, have been carefully scrutinised but found 
to be bereft of any sign of early human occupation (Bowler 
1976; Campbell 1972). I have spent many hours on Kangaroo 
Island and the nearby mainland examining exposures of 
aeolianite thought to have been formed during the last 
interglacial, but have never seen a shred of evidence in 
them for human presence. Although such negative evidence may 
be considered inconclusive (Birdsell 1977:19), an antiquity 
as early as the last interglacial appears unlikely nonetheless, 
given chat the deposits scrutinised lay in environments that 
seem particularly favourable for human habitation.
The oldest series of archaeological sites in Australia are 
those of the Willandra system, among which the earliest
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include a hearth with unionid shells, probably associated with 
stone artefacts lying on the nearby surface and dated to 
nearly 33,000 BP (Barbetti and Allen 1972); a layer of 
transported unionid shells dated 34,000 - 37,000 BP (Bowler 
1976:59); and artefacts in the bottom of the Mungo soil unit 
(Mulvaney 1974), for which dates from another part of the 
same horizon suggest an antiquity of at least 36,000 - 41,000 
BP (Bowler et aJL. 1970; cf. Lampert 1975a) .
Early dates are claimed also for the Keilor site in the 
Marybyrnong Valley, just a few kilometres inland from 
Melbourne (Gallus 1971-2). However, doubts have been expressed 
by some archaeologists both about the status of many of the 
pieces of stone claimed as artefacts and about their 
stratigraphic position (Mulvaney 1975:146), in addition to 
which the age of the D clay levels, which contain the 
stratigraphically earliest definite artefacts, relies as much 
on assumed rates for sedimentation and pedogenesis as it does 
on carbon dates (Bowler 1976). Even so, an antiquity of 
30,000 BP seems to be a conservative estimate (Mulvaney 
1975:146).
In sum, the evidence suggests that man was not oresent in 
Australia 120,000 years ago; but probably by 40,000 years 
ago and certainly by about 35,000 years ago, he had reached 
southern Australia. In a recent review of the divQrse 
factors affecting human movement into Greater Australia, such 
as the choice of a suitable route, navigational difficulties, 
sea levels and watercraft, Birdsell (1977) suggests a period 
of low sea level centred on 53,000 BP (cf. Chappell and 
Thom 1977) as being an eminently suitable time for entry, 
given the known antiquity of man in Australia. Subjectively,
I see such an antiquity as consistent with the typological 
similarities and differences between the Kartan and the 
earliest other examples of the core tool and scraper 
tradition, which date to 21,000 - 26,000 BP.
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CHAPTER IX
THE LAST ACT
Introduction Despite having been a particularly favourable 
human habitat during the Pleistocene, Kangaroo Island was 
entirely bereft of an Aboriginal population when the first 
Europeans arrived on its shores. Matthew Flinders, the 
island's discoverer, noted the "extraordinary tameness" of 
kangaroos that had grown accustomed to the absence of human 
predation (Flinders 1814, 1:169). Almost exactly a century
was to pass before European settlers realised, through the 
discovery of stone tools (Howchin 1903), that the island had 
once been occupied by people other than themselves.
In 1972, after receiving a carbon date of ca. 11,000 BP for 
the most recent occupation of Seton, I expressed the view that 
this date marked the closing stages of habitation of Kangaroo 
Island by Aborigines, who had consciously abandoned the 
island when faced by impending isolation as the sea level 
slowly rose (Lampert 1972, 1977). Since the first season at 
Seton, new evidence was discovered to change this viewpoint. 
Sites with dates later than the island's isolation were 
examined at Rainy Creek (ca. 8000 BP), Bales Bay (ca. 6000
BP), Rowell's (ca. 5200 BP) and the Sand Quarry (ca. 4300 BP), 
in addition to which, sites associated with the exploitation 
of the present shoreline, and therefore indicating an 
antiquity no greater than about 6000 BP, were recorded at 
Cape Cassini, West Bay, Cape du Couedic and Pennington Bay. 
During the second season at Seton, evidence was discovered 
for the truncation of the uppermost levels of the deposit, 
raising the possibility that occupational debris more recent 
than 11,000 BP might have been lost (Chapter V). The later 
occupation of Pigs Water Hole might also have taken place 
since isolation (Chapter V), although the association between 
artefacts and charcoal dated to ca. 3100 BP is open to doubt.
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Two explanations are possible for occupation of the island 
after its isolation. Either a relict population remained 
on the island, living in isolation for several thousands of 
years before becoming extinct, or the island was revisited 
intermittently from the mainland. In attempting to discover 
the more likely of these two alternatives, I shall examine a 
range of evidences, including that for the existence of 
watercraft in the region; the range of likely watercraft; 
the occupation of other offshore islands nearby; and possible 
archaeological links between Kangaroo Island and the mainland 
of demonstrably recent origin. To review these evidences 
more satisfactorily, I shall begin by looking at 
archaeological and palaeoenvironmental evidence to deduce 
the time when Aboriginal occupation of the island ceased.
Cessation of Aboriginal activity The most recent date 
directly associated with human activity is that of 4310 - 90 
BP from the Sand Quarry. However man's effect on the 
vegetation, through altering the burning regime, seems to 
have continued for another 2000 years, as a pollen core from 
Lashmars Lagoon suggests (Clark 1976; Clark and Lamport 1977 
and Appendix I). In this core the carbonised particle content 
indicates a marked change in local burning about 2250 years 
ago. During the preceding 4700 years there had been a fairly 
low but steady increment of charcoal, suggesting limited and 
frequent fires, allowing little time for the build up of 
litter between each. Around 2250 BP there is a sudden, dramatic 
increase; the first in a series of large, widely spaced 
fluctuations in the amounts of carbonised particles, consistent 
with a pattern of intermittent large fires, between each of 
which a large quantity of forest litter built up. Clark and 
I interpret the first phase as regular fire pressure on the 
vegetation by Aborigines and the second as infrequent 
natural fires, thus suggesting that Aborigines occupied 
Kangaroo Island continuously until shortly before 2250 BP, 
after which their activities ceased entirely. Some support 
for this view comes from the part of the core that relates 
to the arrival of Europeans, when carbonised particle counts 
return to the pattern of the first phase.
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Crossing the Backstairs Passage
Since early in the Holocene, the shortest crossing has been 
the 14.5 km wide Backstairs Passage separating Kangaroo 
Island from the Fleurieu Peninsula. Although only a short 
crossing, Backstairs Passage is not necessarily the easiest 
or safest, because according to Cooper (1960:491): "The 
narrowness of Backstairs Passage, the irregular soundings and 
the strength of the tidal stream, more especially when 
opposed by contrary winds, all combine to cause rips, races 
and a steep breaking sea which are dangerous even for a 
small well found boat. These are the prevailing conditions..." 
Further, the moderate to strong SW winds that prevail in all 
seasons would oppose crossings to the island during most days 
of the year but could assist a return journey.
Possibly a less hazardous crossing is offered by Investigator 
Strait, where a voyage to Kangaroo Island in a southerly or 
SSE direction would have greater chance of favourable winds.
The sea bed across this strait is remarkably flat and the 
waters are devoid of offshore dangers (Cooper 1960:491). 
However, with a minimum sea distance of 42 km, this crossing 
is nearly three times as long as Backstairs Passage.
Swimming There is a tradition handed down from early 
European settlers on Kangaroo Island that a young Aboriginal 
woman from the nearby mainland, who had been taken to the 
island by settlers, escaped by swimming back to her home 
(Bull 1884:5; Taplin 1874:6). Although this tradition does 
not bear the authenticity of an eye-witness account, it does 
raise the question whether Aborigines swam between Kangaroo 
Island and the mainland in prehistoric times. Certainly, 
strong, well-trained modern swimmers cross broader expanses 
of open sea, e.g. the English Channel. Therefore, experienced 
Aboriginal swimmers, well versed in local conditions, could 
have swum the Backstairs Passage, so it would seem.
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The Aborigines on the nearby mainland were excellent swimmers, 
although records refer only to their prowess on the 
comparatively sheltered waters of the lower Murray system of 
river and lakes. Here, women diving in deep water for 
shellfish and men in pursuit of ducks, could swim underwater 
for several minutes before resurfacing (Angas 1847, 1:90-1), 
However, accounts of distances swum in open sea by some 
Tasmanian women who were noted particularly for their ability 
and endurance in heavy seas suggest that 14.5 km was beyond 
the normal distance for Aborigines swimming in temperate 
waters (Jones 1976:238-9). A further point is that though 
the Backstairs Passage might have been swum from the island 
to the mainland by the Aboriginal woman referred to earlier, 
swimming in the other direction, against prevailing wind and 
seas from the south-west, seems less likely.
Thus the possibility that Aborigines reoccupied Kangaroo 
Island by swimming Backstairs Passage is unlikely, though the 
crossing may have been just feasible for strong, experienced 
swimmers under ideal conditions. For the less strong, 
the aged and very young swimming such a distance was clearly 
impossible and can thus be discounted for normal economic 
and social groups of Aborigines. From the size of such 
recent campsites as Rowells', the island must have been 
occupied by such groups after its isolation, not by an 
occasional lone swimmer. Therefore if reoccupation of the 
island from the mainland is to be invoked to explain the 
presence of recent campsites, we must look to other possible 
means of transport.
Watercraft Well constructed canoes, which are a much better 
means of transporting groups of people across water, seem the 
only possible way of reaching Kangaroo Island. The question 
whether such movement could have taken place may be approached 
through an examination of local watercraft. If it can be 
shown that a minimum distance of 14.5 km of open sea was within 
the ambit of local canoe technology, crossing between Kangaroo 
Island and the mainland would have been highly probable.
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Jones demonstrated recently (1976) that the range of 
Tasmanian canoe-rafts in open seas was usually 8 km and only 
rarely were longer journeys undertaken, the probability of 
success diminishing rapidly with increasing distance. His 
argument is based firmly on a group of varied evidences: 
ethnographic observations of Tasmanian voyages, experiments 
on rates of waterlogging for the two kinds of bark that 
early observers say were used for the hulls of canoe-rafts, 
and the contrast between the presence of middens on near 
offshore islands and their absence on more distant islands. 
The close agreement of these varied lines of evidence makes 
the case unassailable as far as Tasmania is concerned.
Even though Australian canoes are made of much the same 
simple materials there is a distinct variation between 
localities in design and presumably in seaworthiness. The 
dugout canoes of Cape York Peninsula, though capable of 
fairly long voyages (Golson 1972, Beaton 1973), are unlikely 
ever to have been used in the southeast because their 
introduction into Australia from the north is thought to 
have been only very recent (Golson 1972; Davidson 1935).
It is within the technology of bark canoes, which are widely 
distributed and thought to be older in Australia (Davidson 
1935), that a means of crossing the Backstairs Passage must 
be considered. Even among bark canoes there is a notable 
variation in design, as demonstrated by Thomas (1905), 
Davidson (1935), Black (1947) and others. In the north there 
are complex sewn bark canoes, some with bow and stern raised 
by means of sewn bark strips to give additional freeboard. 
Along the coasts of New South Wales and eastern Victoria 
canoes made from a single sheet of bark,, bunched and tied at 
the ends, have thwarts to give rigidity to the craft's high 
sides. On inland waterways, however, canoes are made of a 
single sheet of thick bark, curved up only slightly at the 
sides and ends to give a very shallow freeboard. The canoe- 
rafts of Tasmania consist simply of three long rolls of bark 
lashed together.
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By examining situations beyond Tasmania and the Bass Strait 
Jones (1976) makes a general case for Australian watercraft, 
arguing that with bark canoes and canoe-rafts regular open 
sea voyages were not attempted beyond a limiting distance 
somewhere between four and eight miles (6.4 - 12.8 km). I 
find this part of Jones' argument less convincing, largely 
because the ethnographic and archaeological evidence he 
deploys is from widely scattered localities which appear too 
few in number considering the length of Australia's coastline. 
No single locality outside of Tasmania has been looked at in 
sufficient detail to provide conclusions based on a close 
harmony of varied forms of evidence. All of the areas 
considered, except Tasmania, lack the distant offshore islands 
to test for the absence of archaeological sites or other 
evidence for occupation post dating the most recent rise in 
sea level. Further, Jones' general case fails to take into 
account the varying degree of seaworthiness implied by the 
range in complexity of Australian cfinoe design. He makes 
no mention of Spencer and Gillen's account of a sewn bark 
canoe with a crew of eight crossing 32 km of open sea from 
the Sir Edward Pellew Islands to the Arnhem Land coast, then 
continuing up the Macarthur River to make a total journey of 
80 km (Spencer and Gillen 1904:680-2). Even the simpler, 
tied bark canoes of coastal New South Wales were used on the 
open sea (Brough Smyth 1878:417) and could spend many hours 
on water (Bradley 1786-92:141).
From his general estimate 'for the range of bark canoes (6.4 - 
12.8 km), Jones (1976) believes that Kangaroo Island is too 
far from the mainland for regular crossings; attempts to cross 
a minimum distance of 14.5 km would have had a low rate of 
success; and evidence for the occupation of Kangaroo Island 
since its isolation is sparse enough to be explained by the 
rare and intermittent canoe crossings that a low success rate 
would allow. However, from Spencer and Gillen's account of a 
32 km open sea crossing by bark canoe, my impression is that 
Backstairs Passage could have been crossed regularly by some 
c,f the better designed bark canoes and even the distance
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across Investigator Strait (42 km) does not seem entirely 
unreasonable for such craft. On the other hand, a canoe-raft 
of Tasmanian type with a normal range of less than 8 km would 
seem to have had an almost negligible chance of success. 
Obviously the question can be enlightened by considering the 
sort of canoe technology likely to have been available in the 
immediate locality.
When the explorer Matthew Flinders reached Port Lincoln in 
1802, he noted that despite the fine harbour and numerous 
offshore islands canoes were not used by the Aborigines.
This situation he had noted also at King George Sound, 1600 km 
due west of Port Lincoln (Flinders 1814, 1:66,147). Although 
Flinders did not link these two observations, scholars 
earlier this century were able to assemble a number of such 
accounts to show a complete absence of watercraft along a 
3500 km stretch of coastline between Shark Bay in Western 
Australia and the Murray mouth (Thomas 1905; Davidson 1935; 
Black 1947).
Lying some 70 km from the mouth of the Murray River, Kangaroo 
Island is thus just within a zone for which no canoes of any 
kind are on record. Even the canoes recorded for the Murray 
mouth are essentially of a riverine type with extremely 
shallow draft distributed along inland waterways of the 
Murray-Darling system (Edwards 1972). Only a few unclear 
references to the 1 coastal' use of such craft in southeastern 
South Australia and southern Victoria suggest they might 
sometimes have been used on sea (Brough Smyth 1878:408; 
Davidson 1935:79-80; Berndt 1941:22). Writers who ask 
whether these shallow-drafted barks could have crossed 
Backstairs Passage consider it extremely unlikely (Cooper 
1960:492; Davidson 1935:198). Even their use on inland lakes, 
Black believes, was 'limited to quiet days' (Black 1947:357). 
Cooper thinks that with such craft a crossing to Kangaroo 
Island could have been effected only with a great deal of 
luck, even under exceptional weather conditions combined an 
extremely calm sea with a light wind, blowing in a direction 
opposed to its normal prevailing path to carry the canoe
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across. The chances of success are remote enough for Cooper 
to think that such a crossing could not have been intentional, 
the circumstances he describes applying only to a lone canoe 
blown accidentally away from the mainland shore (Cooper 1960: 
492) . A more accurate assessment of the ethnographic 
situation makes the chances of success seem even more remote, 
for Cooper is considering drift voyages across either 
Backstairs Passage or Investigator Strait, not from the 
nearest known point where canoes were used, the Murray mouth, 
some 70 km to the east. Be that as it may, accidental drift 
voyaging is the explanation Cooper uses to account for the 
presence on Kangaroo Island's north coast of the 'Cassini 
Hoard' of flint tools, thought at the time Cooper was writing 
to be sufficiently unlike the general range of tools known 
from the island to have reached there with the occupant(s) 
of a lone canoe drifting from the mainland (Cooper 1960:488-9).
However, the discovery of several more such sites gives a 
picture of more intensive and regular occupation of the
r\island since its isolation than the single Cassini site 
suggested to Cooper. Hence the recent occupation of Kangaroo 
Island is now less easily explained by a hypothesis of rare 
drift voyages in canoes designed essentially for sheltered 
inland waters.
Summing up so far, if local canoes throughout the whole of 
the past 9000 years or so were no more seaworthy than those 
used at the time of European contact, if they had an identical 
geographic distribution and if weather patterns were the same, 
it seems most unlikely that Kangaroo Island was reached by 
watercraft. To assume so requires acceptance of the 
possibility that a small, flat riverine craft with only a 
few centimetres of freeboard could have left the Murray mouth 
and successfully negotiated 70 km of open sea against surf and 
prevailing wind and across currents that usually flow strongly 
through the Backstairs Passage. Even if the rare lone drift 
voyage did make a successful landfall, it would not reasonably 
explain the presence of evidence for occupation which, if 
perhaps more sparse than many mainland situations in a similar
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environment, is scattered widely, has several well separated 
dates within the past 9000 years and contains at least one 
extensive site.
Under such conditions a hypothesis of sea voyages to Kangaroo 
Island to explain recent archaeological evidence there would 
clearly be untenable. However, the argument assumes that 
conditions have not changed throughout the whole time of the 
island's isolation.
In response to a similar argument by Tindale (Tindale and 
Maegraith 1931:285; Tindale 1937:55-6; Tindale 1957:6), 
Mulvaney (1961:70) points out that:
It is ethnologically unsound to assume 
that watercraft observed in an area 
during recent time were representative 
of its watercraft in all periods. It 
may be doubted whether Backstairs Passage 
would always have been characterized by 
its wind and current patterns, or whether 
at certain seasons, even frail craft could 
not have negotiated the 9-mile strait.
Because these are valid criticisms, further discussion must 
involve examining evidence both for the chronology of water­
craft and the history of weather patterns in the area.
Evidence for the Chronology of Watercraft
No physical remains of an Australian canoe has yet been found 
in a stratified archaeological deposit to indicate its age; 
indeed, the prospect of finding such is remote because of the 
perishable organic materials from which canoes were made. 
Indirect lines of evidence for chronology and distribution 
will therefore be considered.
Using a culture area/diffusionist line of reasoning, Davidson 
(1935) suggests a relative chronology for Australian canoes. 
In brief, Davidson claims that the distribution of types of 
canoes, which decrease in complexity along the shore of 
Australia from north to south, signifies diffusion from the
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north of increasingly sophisticated forms of canoe technology 
(Fig 9.1). Dugouts and outriggers, which are found in 
Australia only in the extreme north but are distributed 
widely among islands further north, are seen as fairly recent 
introductions from beyond the continent. Bark canoes 
without outriggers on the other hand, Davidson believes, are 
earlier forms in Australia, the simple bark of the Murray- 
Darling being suggested as the earliest, the tied bark of 
the southeast coast somewhat later and the complex sewn bark 
canoes found only towards the north of the continent the most 
recently developed form. The absence of watercraft along 
the southwestern and southern shores of the continent is 
thought by Davidson to be due to a combination of cultural 
and environmental reasons: the earlier simple forms of canoe 
which reached the margins of this area were insufficiently 
seaworthy to combat the often fierce prevailing southwesterly 
winds and heavy seas. By Davidson's argument of consistent 
linear change to more sophisticated craft, the waters 
around Kangaroo Island would not have been better served by 
watercraft in earlier times than they were at the time of 
European contact, assuming that weather patterns have not 
altered greatly. However, despite some support for his 
hypothesis in the north, where spaced historical observations 
do reveal a spread of more sophisticated features, Davidson's 
argument as it applied to the south has the weakness of 
using synchronic evidence alone to construct a model of 
change through time. It may be seen more as a working 
hypothesis, to be tested by diachronic evidence, rather than 
as substantial support for the view that watercraft in 
southern Australia could never have been more seaworthy or 
more widely distributed than at the time of ethnographic 
record. Because of their geographic remoteness, mere than 
because of the claim by Davidson for their recency, complex 
sewn bark canoes seem unlikely to have been present around 
Kangaroo Island, but it is not unreasonable to suppose that 
the fairly seaworthy tied bark canoes of New South Wales 
and Victorian coasts once had a more westerly distribution. 
Such craft have a far better chance of negotiating open seas 
than do riverine simple bark canoes.
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Evidence for climatic factors earlier in the Holocene As
argued in Chapter II, the orientation of a dated section of 
lunette north of Rush Lagoon indicates, minimally, that summer 
winds 7000 - 4000 years ago blew from exactly the same SSW 
direction as they do today and could not have had an 
appreciably lower velocity. With no general evidence for 
gross climatic change in the Australian region and with 
stabilisation of sea level 6000 - 5000 years ago, ic seems 
unlikely that wind patterns have changed significantly within 
the past 7000 years. By this argument, voyages to Kangaroo 
Island would have suffered the same climatic strictures as now 
during most, if not all, of the time of separation.
Archaeological evidence In the absence of direct 
archaeological evidence, clues to the antiquity of watercraft 
may emerge from considering the part they may have played in 
the dispersal of human populations. The occupation of islands 
at varying distances off-shore, as Jones has analysed for 
Tasmania (Jones 1976), can be particularly relevant to 
watercraft chronology. Clearly such evidence from Kangaroo 
Island itself cannot be used, because it is the occupation 
there which we seek to explain. However, other offshore 
islands in the locality can be looked at for evidence of 
visits by watercraft. Ideally such islands should be too 
small for Aborigines to have resided on them permanently, 
making periodic visits by watercraft the only possible 
explanation for recent archaeological evidence, and they 
(should be spaced at varying offshore distance to indicate the 
range of watercraft. Four islands off the mainland shore 
near the mouth of Spencers Gulf satisfy these conditions: 
Boston Island, 12 km^ in area and 2.5 km offshore; Thistle
Island, 45 kmz in area and 7.5 km offshore; Spilsby Island,
2 2 5 km in area and 25 km offshore; Wedge Island, 12 km in
area and 32 km offshore (Fig 9.2). The two nearest of these,
Boston and Thistle, were visited by the observant Matthew
Flinders who saw no trace of human occupation on either;
the marks of earlier bush fires he attributed to a natural
cause, as he did later for burnt vegetation on Kangaroo
Island (Flinders 1814, 1:147,171). I visited both Thistle
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Fig 9.2 The relationships of Thistle Island and 
Boston Island to the mainland during the 
Holocene.
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and Boston islands, accompanied by Mr D.L. Hill, an amateur 
archaeologist of Port Lincoln, who helped me in my 
reconnaissance. On Thistle Island we found only half a 
dozen tiny chips of reef quartz scattered over the entire 
island and no sign of a shell midden or other evidence for 
shoreline occupation, despite an abundance of fish and seals 
close in shore. Like the southern coastal fringe of Kangaroo 
Island, Thistle Island is entirely capped with aeolinite and 
recent calcareous sand, which perhaps explains why no Karten 
tool was found there. On Boston Island the land surface 
consists almost wholly of soils developed on older basement 
rocks. At the eastern end of the island vie found two 
horsehoof cores of Kartan proportions, which are included in 
the sample of Kartan tools from the Eyre Peninsula used in 
the analyses described in Chapter IV. Just above high water 
mark at the western end of the island, which faces into 
Boston Bay, we found about 50 small flakes,,mostly of fine 
grained red and pink jasper, scattered in a narrow strip 50 
metres in length which has an alignment parallel to that of 
the shore. This configuration alone suggests the site was 
related economically to the present shoreline and has an 
antiquity, therefore, no greater than 6000 BP. Although no 
diagnostic tool was found, the stone is of a type not local 
to Boston Island. I have seen such stone on pirrian sites on 
the Eyre Peninsula, for which a date within the past 5000 
years is indicated by the tool types present (see below).
This evidence suggests to me that Thistle Island was not 
visited by men since its isolation about 8000 years ago, but 
Boston Island, isolated only shortly afterwards, probably was. 
From this I infer that, despite the large size and apparently 
high productivity of Thistle Island, men were unable to 
negotiate the 7.5 km strait between it and the mainland, wherea: 
they were able to cross the 2.5 km of sheltered water within 
Boston Bay to reach Boston Island.
Since its isolation from the mainland, Kangaroo Island was 
occupied by men until at least as recently as 4300 BP and 
possibly until nearly 2000 BP. Within the latter part of
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this period, significant changes occurred in the small tool 
industries of the nearby mainland, as explained in Chapter VII. 
Two highly diagnostic types of small tool appeared: the pirri 
point, which made it’s debut at the lower Murray valley site of 
Fromm's Landing just after 4800 -  100 BP and achieved its 
greatest popularity by 4250 - 180 BP at the nearby Devon Downs 
rock shelter (Mulvaney 1975:290); backed blades of various 
forms, which appear in site dated to slightly before 5000 BP 
in eastern New South Wales (McBrvde 1968; Moore 1970; Lampert 
1971a; Bermingham 1966), although the earliest backed blades 
so far found in South Australia are bracketted by dates of 
4800 ± 100 BP and 3750 - 85 BP at Fromm's Landing (Mulvaney 
:w975:290). These new tool types were accompanied by the 
widespread use of special fine grained stones - jasper, chert 
and silcrete - often transported for 100 km or more from 
their sources (Lampert, in press). The widespread use of the 
new tools and the long range transport in the special raw 
materials on which the tools were made are seen by some 
archaeologista as an indication that men were expanding both 
their ecological space and social networks (Gould 1971;
Jones 1971, 1977; Lampert in press).
Far reaching though these changes undoubtedly were, they do 
not appear to have crossed the strait to Kangaroo Island, 
where neither a single specimen of a late small tool nor a 
single piece of stone exotic to the island has been found.
This absence seems to be strong evidence against contact with 
the mainland, at least during the past 4500 - 5000 years.
To this, a valid counter argument is that 4300 BP, the date 
of the latest archaeological site on Kangaroo Island, is 
only marginally later than the appearance of the new tools 
and raw materials in mainland South Australia, evidence for 
the occupation of Kangaroo Island later after that being 
either suspect, as at Pigs Water Hole, or indirect, as at 
Lashmars Lagoon, and therefore not incontrovertible.
However, I feel that the weight of evidence is somewhat in 
favour of occupation later than 4300 BP, so that the absence 
of recent technological traits lends support to a view of a
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relict human population. It must be noted also that there 
is a continuity in Kangaroo Island technology throughout the 
entire time spanned by small tool sites. Scraper/adzes from 
the 11,000 year old level at Seton have identical attribute 
scores to those dated to 4300 BP at the Sand Quarry.
A possible model for man/land relationships on Kangaroo Island
Population size and number of tribes To aain some idea of 
the size and kind of organisation of the people who occupied 
Kangaroo Island, I made a number of calculations from the 
ethnographic record for other coastal areas of southeastern 
Australia. My principal sources are Tindale (1974) for 
tribes inhabiting the mainland coast near Kangaroo Island 
and Jones (1977) for Tasmania. I have divided the mainland 
tribe into two groups, (A) coastal tribes from Yorke 
Peninsula to Cape Otway, and (B) Murray mouth tribes, since 
from inspection of the data it was obvious that the Murray 
mouth tribes constitute a special group, occupying a 
different sort of environment and havina other distinctive 
characteristics (Fig 9.3).
Most of the coastal tribes in Group A occupy an environment 
broadly similar to that of Kangaroo Island, with steep cliffed 
coasts interspersed with sandy beaches and backed by wooded 
hills. Lying not far away and in approximately the same 
latitude, their territories experience much the same climate 
as Kangaroo Island. In terms of area and length of coastline 
(Table 9.1) the most similar territory is that of the 
Narangga, who occupied the whole of Yorke Peninsula. This 
piece of land is most like Kangaroo Island in other ways too, 
having a shoreline of aeolianite cliffs and calcareous sandy 
beaches with a hinterland of rolling wooded hills, and, 
towards the southern tip, a number of ephemeral lagoons. 
However, being shadowed by Eyre Peninsula to the west, it 
experiences a somewhat lower and less reliable rainfall.
The size of Narangga territory, 50% greater in area than 
Kangaroo Island and with a coastline 25% longer, suggests
33:
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A. COASTAL TOI BES
POPULATION POPULATICN
ESTIMATE ESTIMATE
TRIBE
SIZE OF 
TERRITORY
LENGTH OF 
COASTLINE
(USING JONES' 
FORMULA
(N OF BANDS 
X25)
ton2 km
NARANGGA 6,500 530 610
KAURNA 7,200 230 490
MEINTANGK 3, 900 60 230
BUNGANDITJ 19,200 200 1,100 800
GUNDITJMARA 7, 000 160 450 1,450
KIRRAE 4,900 80 300 400
KOLAKNGAT 2, 300 30 140
X 7,286 184 474
s 5,547 170 320
B. MURRAY MOUTH TRIBES
TRIBE
TERRITORY 
(km )
COMBINED 
LENGTH OF 
COAST AND 
LAKE SHORE 
(km)
POPULATION 
ESTIMATE 
(USING JONES1 
FORMULA
POPULATION 
ESTIMATE 
(N OF BANDS 
X25)
RAMINELTERI 520 70 60 125
WARKI 800 90 90 200
PORTAULUN 800 30 60 NLA.
JARILDEKALD 1, 300 110 120 375
TANGANEKALD 2,000 320 270 550
X 1,084 124 120 313
s 584 113 87 190
C. KANGAROO ISLAND
TERRITORY 
(km )
LENGTH OF 
COASTLINE
POPULATICN
ESTIMATE
(JONES)
4,400 410 440
Table 9.1 Tribal territory sizes and population estimates
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that Kangaroo Island also was, after isolation, the territory 
of a single tribe. This impression is gained also through 
scanning the figures for other coastal tribes (Table 9.1), 
Kangaroo Island having the longest shoreline but an area 
well below the average.
Population figures for the mainland coastal tribes are 
lacking except for the Kaurna, which numbered 650 according 
to a census taken in 1842 (Tindale 1974), although Ellis 
(1968, 1976) believes this fiqure to be conservative because
it was taken after smallpox reached the area. To supplement 
this information, I have used the formula derived by Jones 
(1977) from Tasmanian ethnographic data to prepare 
population estimates (Table 9.1). This formula estimates 
population from area of territory and length of coastline 
in the following manner:-
2Population = Area (km ) + Length of coast (km)
19.2 1.98
Except for the Kaurna, there is no census data to test the 
application of this formula to the region in question with 
any rigour. However, the estimated figure of 490 compared 
with a census figure of 650 for the Kaurna inspires some 
confidence in the method as a rough estimation of population, 
as does the mean tribal population figure of 474, this being 
close to Tindale's estimate (Tindale 1974:31) of a mean 
tribal size of 450 for the whole of Australia. Viewed in the 
light of this figure, the estimated population of 440 for 
Kangaroo Island again suggests the island was the territory 
of a single tribe.
For three tribes in western Victoria, the Buganditj, the 
Gunditjmara and the Kirrae, the numbers of bands are known 
(32, 58 and 16 respectively) and can be used to check 
population estimates. Arguing from ethnographic sources for 
the area, Lourandos (1977) suggests a mean band size of 
40-60 people, although Tindale (1974) estimates a mean 
figure of 25 for Australia generally. The population 
estimated by Jones' formula gives an average band size for
i i f
these three tribes of only 17 people which seems too low.
Using Tindale's mean band size estimate of 25, a second set 
of figures for the three tribes is shown beside the first 
set in Table 9.1. While the two sets of figures are 
roughly similar for both the Kirrae and the Buganditj, those 
for the Gunditjmara differ markedly. The territory of the 
Gunditjmara was particularly favourable with "the richest 
coastline in the district" and "an equally fertile hinterland 
of marshes and open forests" (Lourandos 1977:214), which not 
only offers an adequate explanation for the disparity 
between population estimates but also favours the higher 
figure derived from the number of bands. However, Lourandos 
(1977) believes that band size and hence the populations of 
the three tribes may have been twice as great as this and on 
this basis contends that western Victoria had a much denser 
population than had Tasmania, which provided the data for 
Jones' formula. Therefore the population estimates shown 
in Table 9.1 can be viewed as conservative.
For tribes around the Murray mouth, life was influenced 
strongly by the lakes that made up a large part of their 
territories, as ethnographic records indicate (Angas 1846, 
1847; Taplin 1879a, 1879b). Their territories were smaller
than those of Group A (Table 9.1) and contained sections of 
the lakes that form the estuary of the Murray River (Fig 9.3). 
For these tribes too there are lists of their constituent 
bands, together with names of the bands and a delineation 
of the territorial subunits, each being the home range of a 
band (Tindale 1974). Again I estimated tribal populations 
by Jones' formula, using length of lake shore in place of 
length of coast or a combination of both for tribes whose 
territories included coast and lake. I then checked these 
estimates against figures derived from the number of bands, 
again using Tindale's (1974) mean value of 25. The 
population estimates reached using Jones' formula gives an 
average band size of only 11, which must be too low. A 
second set of estimates based on a mean band and size of 25 
is shown beside the first set (Table 9.1). There is a strong 
positive correlation between these two independently derived
G
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sets of figures (r=.95) suggesting, at the very least, that 
the number of bands is directly related to a combination of 
area of territory and length of lake shore. Further, because 
population estimates in the first set appear to be consistently 
too low, it seems that these lakes were capable of supporting 
more people than was the nearby littoral, with the possible
exception of Gunditjmara territory. A dense population was0seen by Angas (1847:81) who states; "On the banks of the 
Murray, and about the lakes and Encounter Bay, the natives 
are numerous; but for days together districts may be 
traversed in one direction without meeting with a single 
native" .
Coastal economies A.long the stretch of mainland coast from 
Eyre Peninsula to the Victorian border a marked variation in 
coastal economies is evidenced by changes in the numerical 
density, the size and the disposition of shell, middens. The 
data to support this opinion come largely from my own field 
observations made during surveys of sections of the coastline 
to which I was guided by local information.
Shell middens are extremely rare between Bairds Bay on Eyre 
Peninsula (the western limit of my survey) and the western 
shore of Encounter Bay. More common, though certainly net 
plentiful, are sites denoted by scatters of flaked stone, 
sometimes with a few shells of marine molluscs. I saw five 
such sites, all very small, around the shores of Eyre 
Peninsula. The shores of Yorke Peninsula were somewhat more 
intensively occupied according to reports by Tindale (1936), 
Campbell and Walsh (1947) and Hill and Hill (1975), who note 
four major and a few minor coastal campsites, in addition 
to which I have seen two fairly extensive scatters of flaked 
stone. The presence of thousands of fish ear bones (otoli'cns) 
at one site shows marine fish were a major resource (Kill and 
Hill 1975) and such land fauna as wombat, wallaby and emu 
(eggs) are well represented by faunal remains. However, 
marine shellfish are few by comparison with Australian 
coastal sites generally. The Fleurieu Peninsula and the 
eastern shore of the Gulf of St Vincent received fairly
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continuous attention over many years from curators at the 
South Australian Museum, who built up artefact collections 
and a register of sites. Despite this activity the number 
of sites is low considering the length of coastline involved. 
Ellis (1968), who surveyed the data, shows less than a score 
of coastal sites, most of which are small judging from the 
number of implements in the museum collections (Ellis 1968 
and my observation), there rarely being more than 20 
secondarily worked implements from one site. At least two- 
thirds of these collections contain such demonstrably recent 
small tools as pirri points, backed blade and tulas, 
evidencing their relationship to the present shoreline, as 
does the presence of a few marine shells at some sites.
To this paucity of shell midden sites, the coast from 
Encounter Bay along the shore of the sand spit known as 
Younghusband Peninsula to Lapacede Bay stands in sharp 
contrast. In the dunes behind this 180 km long sandy ocean 
beach are scatters of shell every few metres, forming in 
parts an almost continuous chain of shallow middens. Most 
of the molluscs are Katelysia sp., Mactra sp. and Amphidesma 
sp. (cockles) and Plebidonax deltoides (pipi), which inhabit 
the sandy intertidal zone. The productivity of the 
Younghusband Peninsula is enhanced by the Coorong, a narrow 
strip of fresh to brackish water running the full length 
of the landward shore of the peninsula and the haunt of tens 
of thousands of aquatic birds. Falling within the territory 
of the Tanganekald, the Coorong is part of the highly 
productive Murray mouth lake system.
Further to the southeast the shores of the territories of 
the Meintangk and Bunganditj, which extend to the lower 
Glenelg River, are more varied in landforrn, consisting of 
rocky headlands and stretches of low cliffed coastline, 
interspered with sandy beaches. At least 1000 middens lie 
within this area (Jones 1977:351), most of the shells they 
contain being of species found in rocky intertidal zones, 
among which turbo (Subninella undulata) is most common.
Other middens contain species inhabiting sandy beaches, among
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which pipi (Plebidonax deltoides) is noted. These middens 
differ from those of the Younghusband Peninsula in two ways:
(a) they are dispersed in discrete heaps of shelf, which are 
sometimes reasonably deep and made up of several strata, 
whereas those of the Younghusband Peninsula are a thin 
widespread scatter, and (b) they are associated with a rich 
stone industry made on flint found locally along rocky 
shores, unlike the Younghusband Peninsula middens in which 
flaked stone is very rare and for which there is no source 
of siliceous stone in the immediate locality.
Interesting though these last differences are, it is more 
important, in view of the discussion that follows, to explain 
the contrast between the paucity of evidence for marine 
exploitation along the coast from Eyre Peninsula to 
Encounter Bay and its abundance to the southeast. This 
situation could be explained by environmental differences, 
with the sites simply reflecting the nature and abundance 
of the resources available, or there could be a cultural 
reason such as changing dietary preferences or differing 
technologies for the exploitation of marine foods. Closely 
allied to this question is the problem of archaeological 
visibility. Of the two significant marine resources exploited 
by Aborigines, molluscs and vertebrate fish, the former give 
rise to large quantities of durable and easily visible waste 
(Parmalee and Klippel 1974), the latter to fragile waste that 
is low in bulk and unlikely to endure except in well protected 
sites. Although for some species of fish otoliths of 
respectable antiquity have been found in good condition even 
on open sites (Allen 1974; Kefous 1977; Hill and Hill 1975), 
fishes that are small or cartilagenous (Elasmobranchii) or 
have less durable or inconspicuous otoliths are unlikely to 
leave archaeological trace. Thus, particularly where open 
sites are concerned, a change in emphasis from fishing to 
shellfish gathering gives rise to an entirely different order 
of archaeological visibility.
Ethnographic evidence for Aboriginal life along this coastline 
is insufficient to test for economic differences between the
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specified sections. Other than sightings of women diving for 
fresh water mussels (Unio sp.) in the lakes near the Murray 
mouth (Angas 1846:PI. 41; 1847:90), there were no observations 
of shellfish gathering (cf. Ellis 1968). The descriptions of 
fish actually being taken emphasise the use of nets in shallow 
water (Ellis 1968), either the long seine net depicted by 
Angas (1846:P1. 21) at Rapid Bay in the Gulf of St. Vincent 
or the small individual nets seen by Woodforde (in Ellis 1968) . 
Records of line fishing are vague enough to raise the 
possibility that sightings refer to tackle obtained from 
Europeans (cf. Ellis 1968) in view of the absence of 
archaeological fish hooks and Massola's claim that hooks were 
not used along the coast west of eastern Victoria (Massola 
1956). However, fish were speared off Eyre Peninsula with 
a special fishing spear having a single hardwood barb (Angas 
1847:111).
The present day distribution of marine resources along the 
coast in question does show differences that appear to 
coincide with archaeological and ethnographic evidence for 
the sections specified. The two Gulfs, the Investigator 
C'trait and the waters around Kangaroo Island, all of which 
overlie a shallow section of the continental shelf, are the 
waters most richly endowed with vertebrate fish and support 
substantial modern fishing activities, both commercial and 
recreational (S.A. Fishing Tackle Agencies, n.d.). The 
distribution of shellfish in terms of their relative abundance 
is less easy to discover, because the more common species 
found in middens are not exploited by Europeans, except for 
the Goolwa Cockle (pipi, Plebidonax deltoides) at the Murray 
mouth. I saw the largest numbers of dead shells along strand 
lines of the high energy sandy ocean beaches (cf. Womersley 
and Thomas 1976) that run from Encounter Bay to beyond the 
Victorian border. In the main these shells are of species 
that are also prolific in middens along the same sections of 
coastline. Around the shores of the two Gulfs, the peninsulas 
and Kangaroo Island, where middens are rare, I saw only a 
few shells. These evidences suggest that variation in marine 
ecology must be at least a contributing factor towards the
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broad economic variation seen archaeological!'/ along the 
coast of South /Australia.
Kangaroo Island is most akin to the Gulf and peninsula 
region, being geographically close and on the same section of 
continental shelf. Physiographically its shores are very 
similar, consisting mostly of quartzites, overlain in many 
places by aeolianite that usually takes the form of a cliff 
just above the high water mark. A rocky intertidal zone is 
more common than one that is sandy.
On only a few parts of the coast of Kangaroo Island have I 
seen a real abundance of shellfish, either living in the 
intertidal zone or washed ashore as dead shells. However, I 
have fished its shores with success on numerous occasions, 
most spectacularly in the shallows at night with a long seine 
net, when one sweep along about a 100 m length of beach 
usually produced enough fish to feed not only the participants 
in the netting operation but several other entire families as 
well. Although abundant, the fish caught on that occasion 
were all fairly small, around 25-30 cm in length, and were 
mainly of three species of shoal fish, sand mullet (Myxus 
elonqatus), tommyruff (Arripis georqianus) and whiting 
(Si11aginodes sp.).
From these evidences I conclude that Kangaroo Island, like 
the gulfs and peninsulas of the mainland coast immediately 
to the north, has a marine ecology in which vertebrate fish 
are much more important as a potential food source than are 
shellfish, a situation that must have persisted throughout 
the 6000 years or so of high sea level times. Fish may have 
been netted by Aborigines on Kangaroo Island as they 
undoubtedly were on the mainland, giving catches that were 
substantial in number, although the fish were small in size. 
Because these small fish and the nets that might havep been 
used to catch them are not durable, such a marine economy 
would have a low archaeological visibility, particularly on 
open sites, which might explain the seeming paucity of sites 
around the shores of the gulfs and peninsulas of the mainland
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and will be relevant to later discussion about the density of 
coastal sites on Kanqaroo Island.
The case against a recl.it population
In a recent article, principally about the Aboriginal use 
of islands in the Bass Strait, Jones (1977) examines some of 
my data and argues strongly that the occupation of Kangaroo 
Island since its isolation is exnlained better by infrequent 
voyages from the mainland than by the long term survival 
of a relict population. Jones points to the low number of 
late sites, contrasting the two (now at least three) from the 
inland with more than 100 Kartan sites from the same area, and 
the five coastal sites with approximately 1000 such sites 
from an equivalent space and time unit on the lower southeast 
coast of South Australia. As well as being few in number, the 
late Kangaroo Island sites are also small, the entire amount 
of shell surviving in shell middens being seen by Jones as 
representing less than a year's intake for one ethnographically 
recorded Aboriginal band in Arnhem Land. To Jones the post 
isolation sites look like the result of sporadic and brief 
forays rather than large scale occupation over any reasonable 
length of time.
In attempting to explain these data, Jones examines several 
models for depopulation of the island. In the first of these 
the full x^opulation that the island would support is 
presumed to have been isolated and lived on for several 
thousand years before becoming extinct. This possibility 
he rejects on the grounds that the 400-500 people involved 
(Table 9.1) would have left far more archaeological evidence 
than that actually encountered. In all of the other four 
models examined the population presumed to have been isolated 
is smaller than the carrying capacity of the island.
Arguing from demographic principles, Jones suggests that 
there can be only three possible outcomes, either:
(a) the population would have build up to its full potential 
within a period no longer than a few centuries; (b) it would
Q
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have become extinct within a similar period; or (c) it could 
have been maintained at an artificially low level by cultural 
means. For the reasons already given the first of these 
models is rejected. In rejecting the last, Jones points out 
that though a model of cultural self-regulation can be 
imagined, it corresponds to no real ethnographic situation, 
at least among Aboriginal groups.
From reading much of the biogeographical and deomographic 
literature on which Jones bases his argument (Birdsell 
1957; MacArthur and Wilson 1967; McArthur 1976; McArthur 
et al. 1976; Diamond 1977), I see the following points as 
particularly relevant. A small isolated population of any 
species runs the risk of extinction, either through stochastic 
.imbalances in sex and age ratios or through environmental 
catastrophes, the probability of extinction increasing as 
population size diminishes. For a species that reproduces 
slowly, such as humans, the risk factor is increased because 
a population that is still recovering from one disaster can 
more easily be wiped out by a second. Simulation models show 
that very small human populations, starting off below the 
level which can be maintained by the productive capacity of 
their territory, either expand to meet that capacity or 
become extinct within a few centuries at most. There is only 
a low probability that the population could be maintained at 
a significantly lower level by normal demographic processes 
for as long a time as the several thousand years evidenced 
for Kangaroo Island, while regulation of the population over 
such a period by cultural means is not consistent with 
ethnographic Aboriginal populations, which appear to be at 
levels fairly well adjusted to the productivity of their 
environment.
Consideration of these points convinces me that Jones has 
argued the case correctly according to established 
demographic and biogeographical principles. However, I 
believe that some of the mainland archaeological and 
ethnographic data, which Jones contrasts with the Kangaroo 
Island evidence, have been wrongly chosen and has led him to
\
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wrongly interpret the field evidence. This I will now 
a 11 e mp t t o s h o w .
My principal criticism involves the question of 
archaeological visibility of the putative isolated population 
on Kangaroo Island, since on this point is hinged the 
rejection of the hypothesis of a 'full' population being 
stranded on the island. In comparing the densities of shell 
middens and other coastal sites, between Kangaroo Island and 
the mainland, Jones has chosen, as his mainland example, 
middens along the lower southeast coast of South Australia. 
This stretch of coastline has the highest density of middens 
I have yet seen in Australia. As discussed earlier in this 
chapter, when a longer stretch of the South Australian coast 
is considered, an enormous variation in midden densities is 
revealed between regions, the poorest being the coast between 
Eyre and Fleurieu peninsulas, where not only middens but 
coastal sites of any kind are rare. However, this rs the 
part of the mainland coast to which Kangaroo Island is 
nearest, both physically and ecologically, and with which it 
should be compared in terms of densities of coastal sites. 
Within this region, the best explored section of coast 
stretches from Adelaide to around the tip of Fleurieu 
Peninsula, a shoreline distance of about 200 km, for which 
a score of coastal sites at most is on record, the majority 
being small scatters of flaked stone. I have walked the 
mainland shore opposite Kangaroo Island, from Cape Jervis 
to the entrance of Encounter Bay, and have questioned local 
farmers there, but without discovering a single coastal site.
Thus, along the stretch of mainland coast nearest to Kangaroo 
Island, the site frequency is one per 10 km of coastline.
This is greater than the one site per 80 km on Kangaroo 
Island by a ratio of 8:1, but this difference becomes less 
significant when compared with a ratio of 200:1 between site 
densities for the lower southeast of South Australia and 
Kangaroo Island.
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An ethnographic parallel is also used by Jones to demonstrate 
the paucity of shell middens on Kangaroo Island. He is 
probably correct in saying that all the surviving middens 
there contain less shell than that discarded by one band 
of Gidgingali during a year. However, if this analogy is 
extended to the nearby mainland, where sites are eight times 
as prolific but not substantially larger, a similar length 
of coast would have middens containing no more shell than 
that discarded by the same band in eight years. This 
suggests that the analogy is completely inapplicable to 
the region. The inference I derive from the figures, given 
Kaurna population estimates, is that shell fish were 
insignificant in the diet of people living on this part of 
the South Australian coast. Therefore, shell midden 
densities have little meaning as indicators of intensity 
of occupation.
Archaeological visibility is as much as function of time as 
it is of the prominence of relics. Shell middens are 
prominent along the south coast of New South Wales, Jput 
are not durable in the long term. Only the recent survivors 
are visible, nearly all those that have been dated showing 
an antiquity of less than 1000 years, even though the sea has 
been within reach of the sites for some 6000 years (Lampert 
and Hughes 1974). When buried in the calcareous sands of 
Kangaroo Island, shells have a higher survival rate as is 
shown by the well preserved shell dated to ca. 6000 BP at 
Bales Bay. This midden is in an enormous blowout covering 
several hectares, from much of which the unconsolidated sands 
have been completely stripped away, exposing an aeolianite 
platform. Can we infer from a widespread, though sparse, 
scatter of flaked quartz that shell middens were more 
extensive but have since eroded away? This question is 
applicable also to the exposed cliff top site at West Bay, 
on which flaked stone covered an area of 1400 m but shell 
was represented by only a handful of more durable fragments, 
such as those of the operculae of Subninella undulata.
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As well as impairing the survival of evidence, time 
increases the chance of it being hidden by the deposition of 
sediments. It is perhaps significant that of the five 
inland small tool sites in an open situation, four were 
completely hidden by sediments and only discovered through 
major soil moving operations. On an island that appears to 
have been unoccupied for at least the last 2250 years, the 
visibility factor is bound to lead to an underestimate of 
site density.
From these points it may be deduced that sites on Kangaroo 
Island are probably not significantly fewer than those in an 
equivalent space/time unit on the nearby mainland and a 
disparity in observed site densities cannot therefore be 
invoked as a substantial argument against the occupation of 
Kangaroo Island by a reclit population.
Other arguments that may be raised against human survival 
involve such questions as whether small populations can 
endure lonq term cultural isolation, as Jones (1977) has 
queried in the case of the Tasmanians; or whether the social 
mechanism was of a type that would allow adaptation to such 
new conditions as isolation (cf. Diamond 1977:311). However, 
these propositions are not amenable to testing through the 
evidence at hand.
In attempting to choose between two alternative hypotheses to 
explain the occupation of Kangaroo Island since its isolation 
from the mainland, I have presented evidence suggesting that 
watercraft suitable for the crossing were not available; also, 
that today's wind pattern, generally unfavourable for 
crossing to the island, does not appear to have been different 
earlier in the Holocene; that the burning pattern of 
vegetation around Lashmars Lagoon in the past suggests 
continual Aboriginal fire pressure from at least as early as 
7000 BP until shortly before 2250 BP; and that the Dtone 
artefacts on Kangaroo Island show no sign of external 
influence, despite significant changes that took place on 
the mainland from ca. 5000 BP onward. Further, I have
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argued that the apparent fewness of recent sites on the 
island does not negate the hypothesis of a relict population. 
It may thus appear that I am rejecting the possibility of 
visits to the island by watercraft. On balance I think the 
arguments are weighted against it, but the judgement is a 
fine one since the evidence is probabalistic rather than 
conclusive. Also I am reluctant wholly to favour the 
hypothesis of a relict population because it offers a less 
economical explanation, entailing the introduction of new 
propositions to account for the demise of Aboriginal life 
on Kangaroo Island. However, in the face of the evidence, 
this course now has to be pursued.
The environmental squeeze Other writers who discuss the 
problem of the extinction of Kangaroo Island's Aborigines 
suggest a number of catastrophic explanations. I have 
outlined these elsewhere (Lampert 1977) and do not intend 
pursuing the whole range of possibilities here, since most 
are conjectural and there is usually a lack of any real 
evidence against which they may be weighed. I propose 
instead to recapitulate evidence for environmental changes 
which I believe brought about a deterioration of the habitat 
and hence may have been a significant factor in the putative 
extinction.
With the post glacial rise in sea level, the Murray mouth 
retreated northeastwards across the continental shelf. 
Eventually, around 9500 years ago, the sea invaded the 
Backstairs Passage and the richest resource zone within the 
ambit of Kangaroo Island suddenly became inaccessible. 
Probably by then a reduction of the island's population 
towards a new equilibrium had already taken place since many 
people would have followed the retreating Murray mouth, as 
has been proposed for other parts of the Australian coast 
(Lampert and Hughes 1974; Bowdler 1977; Jones 1977). Even 
after this event the adjustment of population by movement 
away from the island could have continued because the 
Investigator Strait was not flooded until several centuries 
later.
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Some compensation was offered to those who remained on the 
island by an increase in the length of coastline (cf. Bowdler 
1977), while the productivity of the land itself must have 
risen sharply in response to the onset of warmer and wetter 
conditions at the beginning of the Holocene (Appendix 1, 
Chapter II), thus allowing a reasonably high population to be 
maintained (cf. Birdsell 1953). However, around 4500-4000 
years ago a more arid regime began, evidenced on Kangaroo 
Island by falling water levels at White Lagoon and a change 
in vegetation towards drier shrubs at Lashmars Lagoon. 
Conditions became progressively drier until about 2000 BP, 
not long, that is, after the date at which carbonized particle 
counts from Lashmars Lagoon indicate a change in the 
burning regime, perhaps due to the cessation of Aboriginal 
fire pressure on the vegetation.
Because the cessation of Aboriginal activity on Kangaroo 
Island appears to coincide with the climax of arid 
conditions, it seems likely that deterioration of the 
environment played a part in the extinction of the island's 
putative relict population. However, such other factors 
as demographic imbalance of sex and age ratios, and perhaps 
shorter term environmental disaster, may have also played 
a role, particularly if coincident with the time of greatest 
aridity.
O
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APPENDIX 1
PAST CHANGES IN BURNING REGIME AS MARKERS OF MAN'S ACTIVITY ON 
KANGAROO ISLAND, SOUTH AUSTRALIA*
R.L. Clark, Department of Biogeography and Geomorphology
R.J. Lampert, Department of Prehistory
Research School of Pacific Studies, Australian Natural 
University.
In 1802 Matthew Flinders visited Kangaroo Island, apparently 
the first European to do so, closely followed by the French 
under Nicolas Baudin. Both Flinders and Peron, who published 
the results of the French expedition, remarked on the 
evidence against recent occupation of the island, and of other 
offshore islands in the area (Flinders 1814, p.169; Peron & 
Freycinet 1807-1816, Vol. 1, p. 329). Much later, after 
Europeans had settled on Kangaroo Island, definite evidence 
for prehistoric occupation was discovered and investigated by, 
among others, Tindale in the 1930's (Tindale 1937) and 
Cooper (I960). More recent archaeological research has produced 
dates for occupation sites within the range of about 16,000 to 
4,300 years ago. Present knowledge of sea level change around 
the Australian coast indicates that Kangaroo Island was 
probably cut off from the mainland by about 9,000 years ago.
In ethnographic times Aborigines on the mainland adjacent to 
the island had no sea-going water craft. Thus the inhabitants 
of Kangaroo Island may have been isolated by the rising sea 
level and eventually disappeared within the last four millenia.
Q
In order to supplement the archaeological record, research was 
begun on the palaeoenvironments of Kangaroo Island. It was 
hoped to find out what conditions were like when the Aborigines 
lived there and, if possible, to find evidence for the date of 
their arrival or disappearance. Dr. J.H. Hope and others 
have worked on the fossil fauna (Hope et al, 1977) , while in
the present work the main technique used is pollen analysis, 
with associated studies of geomorphology, the stratigraphy 
and chemical composition of sediments and analyses of shells,
^Substantially as read at the 48th ANZAAS Congress, Melbourne, 
1977 .
algal microfossils and carbonized particles. A preliminary 
survey of potential pollen analysis sites on Kangaroo Island 
was carried out by Dr. G.S. Hope in 19 7 4 (Hope 1975) , and 
from these sites Lashmar's Lagoon, at the eastern end of the 
island, was selected for the initial research. Results from 
this site are presented here.
Lashmar's Lagoon lies in a basin between Pleistocene 
calcarenite dunes and the quartzite slopes of the lateritic 
plateau which forms much of the island. The catchment area
Ais about 60 kmz, the main stream, the Chapman River, 
entering the lagoon at the southwest. Only after heavy rains, 
but usually in spring, the lagoon overflows downstream into 
the lower reaches of the Chapman River, between the lagoon 
and the sea about 2 km away. The river mouth is usually 
blocked by a beach berm which is occasionally washed away by 
major floods. The lagoon floor, under the sediments, appears 
to be fairly level, the maximum depth of sediment found being 
just over 12 metres. Three portions of a twelve metre core 
used for the analysis have been dated: 370-390 cm from the
sediment (2750+80 BP, ANU-1775), 1160-1175 cm (6910+370 BP, 
ANU-1893) and 1185-1201 cm (10,060+410 BP,, ANU-1872). Apart 
from the 3,000 year gap between the last two datesC 
sedimentation appears to have been continuous. Present day 
mean sea level is about 0.5 m below the surface and 11.5 m 
above the base of the sediments.
From the evidence it appears that the lagoon has been under 
the influence of the sea for most of the time from 7,000 BP 
to the present. There were, however, two periods when the 
lagoon water was fresh: from about 3,500 to 2,500 years ago
and from about 400 years ago to the arrival of the Europeans. 
Sea level rise until about 6,000 years ago, the construction 
or destruction of sandy barriers across the lagoon or river 
mouth and the amount of inflow of fresh water have all been 
factors influencing conditions in the lagoon.
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The vegetation from about 7,000 to 6,000 years ago was more 
open than at any time since, with grasses (Poaceae), salt 
marsh plants (Chenopodiaceae), daisies (Asteraceae) and a few 
shrubs predominating, but Casuarina stricta (sheoak) 
increased to dominate the vegetation till about 4,300 years 
ago (Fig Al.l). Species present throughout this period, 
from about 7,000 to 4,300 BP, indicate that the climate was 
probably wetter than today. Around 4,300 years ago a major- 
change took place, with eucalypts and drier shrubs becoming 
more abundant, while Casuarina stricta and grasses were 
greatly reduced. Once this new vegetation community became 
established, it has remained, with only relatively minor 
fluctuations, until the arrival of the Europeans. Agricultural 
practices have increased the area of grassland, introduced 
alien species and virtually completed the destruction of 
Casuarina stricta. The only important change in the dry land 
vegetation over the last 4,000 years has been an opening out, 
with a consistent increase in plants of the daisy family 
(Asteraceae), from about 1,000 years ago until European times.
In recent years there has been much speculation about the 
role of fire in Australian vegetation and, more particularly, 
the importance of Aboriginal burning practices. Researchers 
such as Jones (1969) and Hallam (1975) have collated a large 
body of evidence to suggest that Aborigines may have been at 
least partly responsible for the creation or maintenance of 
the grasslands and savannah woodlands which attracted the 
first European pastoralists. In contrast to large areas of 
the South Australian mainland, the vegetation on Kangaroo 
Island was very dense when Europeans first arrived. It is 
evident that around Lashmar's Lagoon grasses were an 
important component of the vegetation until about 4,300 years 
ago when increasing aridity brought about a major vegetation 
change. Grasses were continually present, but much less 
abundant, until about 2,300 years ago, while they may have 
been even further reduced since that time. While the date of 
4,300 years BP is only an extrapolated date and subject to 
considerable error, it is, nevertheless, from the same period 
as the most recent date for an occupation site on Kangaroo 
Island. This latter date was obtained from a palaeosol lying
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directly on top of a beach deposit at the former shore of an 
inland lagoon and covered by wind blown sands. This date, 
therefore, also indicates the onset of more arid conditions 
with the drying up of the lagoon. As the limited evidence 
from southern Australia appears to show that the climate was 
wetter than today from about 7,500 to 4,500 years ago, 
becoming increasingly arid after that till about 2,000 years 
ago, it is considered that climatic change is probably 
sufficient to explain the vegetation change around Lashmar's 
Lagoon about 4,300 years ago.
A more direct method for studying the fire history of an area 
is to compare the amount of charcoal included in different 
levels of stratified sediments. While some charcoal layers 
are easily distinguishable, changes in the concentration of 
microscopic carbonized particles can give a more detailed 
record of changes in frequency and intensity of fires. 
Preparation of pollen samples for microscopic analysis 
involves physical procedures, such as sieving, to remove 
larger components of the sediment, and chemical destruction 
of all but pollen and resistant stages of other plant life 
cycles, some plant cuticular material and charcoal. Only in 
recent years have these carbonized particles been 
systematically counted, with few published results from the 
northern hemisphere (Singh 1971; Tsukada and Deevey 1967 ; 
Waddington 1969; Swain 1973). In Australia the only 
carbonized particles analyses yet produced are unpublished:
Dr. G. Singh's from Lake George and Lake Frome and Dr. G. 
Hope's from Hunter Island. It is clear that interpretations 
vary and many more such analyses must be made before a clearer 
picture ernerges.
The analysis of carbonized particle content of the core from 
Lashmar's Lagoon indicates a marked change in burning regime 
about 2,250 years ago (Fig A1.2). This is not coincident 
with any significant change in sedimentation conditions 
(Fig Al.3), in climate or in vegetation. We believe that 
the greatly increased amounts of carbonized particles and 
the large fluctuations in those amounts after that time are 
consistent with a pattern of intermittent large fires with
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Vconsiderable build-up of litter between them. Until about 
about 2,500 years ago, the relatively low amounts of 
carbonized particles and the lesser fluctuations suggest a 
pattern of more frequent burning by cooler, less extensive 
fires with little litter build-up between and little charcoal 
being washed or blown into the lagoon after each fire. After 
the arrival of Europeans, who used fire regularly to clear the 
land and control wild fires, carbonized particle concentration 
again falls to lower levels. This evidence suggests that the 
Aborigines may have been present around Lashmar1s Lagoon 
from before 7,000 years BP to about 2,250 years BP, although 
they may have remained on Kangaroo Island after that time.
The nearest area where a similar study has been made'j but not 
including as yet an analysis of carbonized particles, is ehe 
southeast of South Australia near Mr Gambier. Dodson has 
reconstructed the vegetation history and found the same 
pattern of Casuarina strieta woodland being replaced by 
Eucalyptus (Dodson 1974, 1975; Dodson & Wilson 1975). In 
this area, however, the change occurred about 6,000 years 
ago and was not accompanied by a decrease in grasses. One 
important difference between the two areas is that the 
Eucalypts on Kangaroo Island are mainly mallees, while those 
in the Mt Gambier area are not, indicating that conditions 
were less favourable on Kangaroo Island for the maintenance 
of a grassy understorey. The likely presence of Aborigines 
in the Mt. Gambier region throughout at least the last 10,000 
years may not have been as important a factor in the maintenance 
of areas of grass as soils and availability of water.
It appears, then, that while the Aborigines may have 
disappeared, from Lashmar’s Lagoon with the onset of the arid 
period about 4,500 years ago, it is likely that they remained 
in the area until about 2,250 years ago. Whether they did 
or not, or whether their disappearance was responsible for the 
apparent change in burning regime at that time, it is 
evident that the suggested change in frequency and intensity 
of fires had little effect on the established vegetation, at 
least on the broader scale, and that climate has been a much 
more important controlling factor.
APPENDIX 2
WAISTED TOOLS
All waisted tools found on Kangaroo Island are made on fairly 
thin slabs of quartzite, the flat surfaces of which have been 
formed as natural fracture planes. The distinguishing feature 
is a pair of opposed, bifacially flaked notches, one in each 
of the two long sides, about halfway along the length of a 
tool (Figs A2.1-4). Viewed in plan, the ends of most tools 
have a convex shape.
Of 24 waisted tools known to have been found on Kangaroo 
Island, 14 were available for detailed study. On these 
I took the same measurements recorded by White for 11 waisted 
blades from the Kosipe site in Papua (White et al. 1970) .
Table A2.1, which displays the attribute scores, shows that 
Kangaroo Island waisted tools are much larger than those 
from Kosipe; the waisting is also in a different position, 
appearing at approximately the halfway point on Kanagroo 
Island tools but only about one third of the way along Kosipe 
tools.
I was able to compare 9 of the 25 waisted tools from Mackay 
(Queensland) with the Kangaroo Island sample, using the four 
attributes measured by McCarthy (1949). As Table A2.2 
shows, these two sets of tools are similar in size, the 
differences that are revealed seeming of little significance 
when compared with the variation between Kangaroo Island and 
Kosipe tools.
In comparing waisted blades from different New Guinea sites, 
Bulmer (1977) shows data suggesting that the Kosipe 
specimens truly represent the size range of New (guinea 
waisted blades, being close to those from Yuku and not much 
larger than those from southern New' Britain. It thus appears 
that Australian waisted tools, exemplified by Kangaroo Island 
and Mackay, are generally much larger than their counterparts 
from New Guinea.
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Fig A2.3 An exceptionally large waisted tool from Snug
Cove, Kangaroo Island.
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Significance levels Kangaroo
Island
Kosipe
N NS > .05 > .01 > .001 14 11
Length ^
X + 206.2 126.8
s 28.7 34.4
Length 2
X + 100.2 41.5
s 17.2 21. 1
Length ^
X + 41.2 13.0u
s 6.9 4.7
Length ^
X 51.0 48.1
s 9.3 3 2.9
Breadth..
X + 120.1 60.8
s 19.0 24.0
Breadth
X + 141.9 64.9
s 24.4 24.8
Breadth^
X + 155.5 97.1
s 17.4 31:9
Height ^
X + 42.1 23.5
s 7.6 9.2
Height
X + 40.6 21.0
s 7.4 7.1
Height ^
X + 40.6 21.4
s 9.1 7.9
Table A2.1 Attributes of Kangaroo Island and Kosipe waisted 
tools compared by t-tests (see White et al. for 
details of measurements).
Significance levels Kangaroo
Island
Mackay
N NS >.05 >.01 >.001 14 11
Length
X •f 206.2 185.5
s 28.7 36.4
Breadth-X + 155.5 126.1
s 17.4 26.4
Height - + 42.1 53.1
s 7.6 15.7
Weight - + 1837.0 1780.0
s 435.0 660.6
Attributes of Kangaroo Island and Mackay waisted 
tools compared by t-tests.
Table A2.2
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McCarthy (1949) refers to the specimens from Mackay as 
"waisted hammerstones" because the ends of most appear not to 
have been sharpened - although McCarthy is not entirely clear 
about this. The common functional characteristic is that the 
ends of the tools had been "battered", evidencing such uses 
as "loosening bark sheets, knapping stone implements, 
pounding nuts and the crude bark cloth made on the Queensland 
coast" (McCarthy 1949: 153). On the three Mackay specimens 
available for further study (in the Australian Museum, Sydney) 
only one end of one specimen (E52062 - McCarthy 1949: Fig 8,
1976: Fig 53) had been bifacially flaked; all others were 
obtuse and naturally weathered, the only sign of modification 
on these being the removal of a few small flakes, possibly 
during use. The New Guinea specimens differ in being 
typically sharpened at the ends, most by bifacial flaking but a 
few by grinding (Bulmer 1977). From their distribution in mid 
and upper montane forest environments and by analogy with 
ethnographic unwaisted axes in the same localities, Bulmen 
(1977) believes that cutting and chopping wood were the 
principal functions of New Guinea waisted blades.
On the Kangaroo Island tools, 70% of the ends have be°n 
sharpened by bifacial flaking, while the remaining 30% are 
naturally flat or rounded. Thus, despite being like Mackay 
tools in size, the Kangaroo Island tools may be more closely 
allied functionally to those from New Guinea.
Tranchet-like tool. The tool illustrated in Fig A2.4B is 
similar to the waisted tools in that it is made on a flat 
quartzite slab and has been shaped by bifacial flaking. It 
was found on the surface near one of the main areas in which 
waisted tools are abundant (see map, Fig 4.15) . While no 
tool identical in form has been found in Australia, Cooper 
(1968: Fig 37, E and H) illustrates two bifacially flaked,
elongated tools that are vaguely similar in shape, from the 
Adelaide suburb of Hackham. In the broader literature a near 
parallel appears to be the grand tranchet of the European 
Mesolithic/Neolithic (e.g. Smith 1926, de Heinzelin de 
Braucourt 1962), which has the same triangular shape in plan 
as the Kangaroo Island tool and, in like manner, has been 
flak-' . uifacially along the long sides. However, unlike the
\
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Kangaroo Island specimen, a grand tranchet has been sharpened 
at the broad end by the removal of a single transverse flake. 
The amount of surface weathering at the end of the Kangaroo 
Island tool and the coarse grain of the stone made it 
impossible for me to tell from which direction the edge had 
been flaked, but certainly it had been formed by the 
intersection of at least two flake surfaces, making the tool 
appear more akin, technologically, to the Sangoan tranchet of 
Africa as described by Cole (1954: 175).
